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(54) Human cartilage gp 39-like gene 

(57) HC gp39-L polypeptides and DNA ( RN A) en- 
coding such HC gp39-L and a procedure for producing 
such polypeptides by recombinant techniques is dis- 
posed Alsodisclosed are methods for utilizing such HC 
gp39-L for the treatment of rheumatoid and osteoarthri- 
tis osteoporosis atherosclerosis metastatic cancers 
periodontia chronic renal diseases etc Antagonists 
against such HC gp39-L and their use as a therapeutic 



to treat rheumatoid and osteoarthritis, osteoporosis 
atherosclerosis metastatic cancers periodontia 
chronic renal diseases etc are also disclosed Alsodis- 
closed are diagnostic assays for detecting diseases re- 
lated to mutations in the nucleic acid sequences and al- 
tered concentrations of the polypeptides Also disclosed 
are diagnostic assays for detecting mutations in the 
polynucleotides encoding the HC gp39-L and for detect- 
ing altered levels of the polypeptide in a host 
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Description 

Tn s '^\. e^t on ■ ciaies On'[ to f> q\\ --oor.: ed c oiy ^ -ue ! cot des -in d pcy ceot ir Je s variants ana aenvat.ves c* the 
Dcyr\,c. celiacs -ind polypeptides orocessos for rrv-ik nq the polynucleotides n^a fie polypeptides and their var ants 

co fi Vd!;ves agonists ana antagonists of tne polypeptides ana uses of the polynucleotides polypeptides v-innnis 
de f v.iL'VCS agoms's ana antagonists in particular in trese nnd in other regards "he invention -elates to poynue'e- 
o::acs ana polypeptides of human cartileqe glycoprotein 39 like gene hereinafter- r oferred to h.s HC qp3P-L" 

BACKGROUND OF THE INVENTION 

The qene r -ition or destruction of tissue requires constant reorganisation and restructuring of the extracellular matrix 
■ ECM'i components including interstitial collagens basement membrane collagen 'ibronectm lamimn a^grecan and 
var ojs proteoglycans Hemegard and Cldberg F4SEBJ1989 3 2042-2051 Woessner FASEB J 1 991 5 214-2154 
Normal types of mmodehng processes include embryonic development post -part urn involution of the uter js ovulation 
wound healing and bone and growth plate remodeling Woessner et al Steroids 1989. 54 491-499 Weeks et al 
Biochim Btophys Acta 1976 445 205-214 Lepage and Gache EMBO J 1 990 9 3C03-3012 Wnde and Sanders Dcv- 
Dyn 1993 1 95i 3i 225-39 Sun. la r processes also occur in disease states such as .oint destruction in rheumatoid and 
osteoarthritis perodontia and tumor cell metastasis Thompson and Oegema JBone Joint Surg 1979 61 407-16 
^cyncids et a! Adi -Dent Res 1994 8(2) 312-9 One example of these processes s the migration of macrophages to 
•he site ot inflammation as in the case of synovial tissue in rheumatoid arthritis Cutolo et al Clin and Exper Rheum 
1993 11 331-339 The ECM components are regulated in both normal and disease states by various exogenous 
and endogenous factors For example in tumor formation the differentiation state of the cell can increase the rate of 
degradafon of the ECM 3enya Pathol Immunopathol Res 1988 7. 51-54 Likew-se. the presence of metalloprotei- 
nases or -heir inhibitors can alter the composition of the ECM An imbalance of metaHoproteinases and tissue inhibitors 
of matrix metailoprotemases iTIMP) has been shown to contribute to the pathogenesis of osteoarthritis Dean et al J 
Clin Invest 1989 54 675-655 Cytokines growth factors, and the extracellular environment can all contribute to the 
alteration of the ECM Tyler Biochem J 1 985 227 569-575 Dinarello Sem Immunol 1992. 4 133-145 McConnell et 
a: J Cell Biol 1987 105 1057-93 

The growth of cartTage and bone is actualized by cells such as articular chond f ocytes and osteoblasts The mam 
function of these cells in immature tissue is the deposition and remodeling of the cartilage or bone matrix in adult 
tissue these ceils maintain th.s matrix tn order to ensure its proper function. In both cases, this encompasses secretion 
of the extracellular components as weM as secretion of proteins involved in the turnover of the ECM 

A major species of p r otein secreted by these cells and involved in the turnover of the ECM are the metallop-'Ote : - 
nases Woessner FASEB J 1991 . 5. 21 4-21 54 A new type of secretory glycoprotein has also been identitiec in human 
cartilage, osteoblasts synovial cells sheep and bovine oviduct and mammary ceils and macrophages Nyrikos and 
Golds Biochem J 1990 265 265-265: Hakala et al J Biol Chem 1 993 265(34) 25503-2551 0 Jonansen et al JBone 
and Mm Res 1992 7(5)501-511 Rej man and Hurley Biochem Biophys Res Commun 1988 150 329-334 DeSou/a 
and Murray Endocrinology 1 995. 136(6) 2455-2496: Hollak et al J. Clin. Invest 1994. 93 1256-92 Anas et *l Biol 
of Reproduction 1994. 51 655-694 These novel mammalian proteins all share regions of significant homology to the 
bacterial and fungal chitinases and therefore are referred to herein as "chitmase-like" proteins Chitmases are en- 
zymes that hydroly/e glycosidic bonds They bear a subtle similarity to lysozymes from mammals and function as 
endoqlycosidases with a specificity for N-acetyl-glucosamme linkages However these types of chttm-like structures 
home-polymers of N-acetyl-glucosamme are not normally encountered in mammalian tissue 

The human cartilage glycoprotein HC gp-39. is a protein with an apparent mo;ecular weight of approximately 39 
kCa secreted by both articular chondrocytes and synovial fibroblasts Nyrikos ana Golds Biochem J 1990 265 265-265 
Haka.a et al J Biol Chem 1993 265(34V 25503-25510 This protein has been described as a marker for joint injury 
appearing in the blood and synovial fluid f rom patients diagnosed with rheumatoid arthritis Johansen et al British J 
of Rheumatology 1993 32 949-955 The gene encoding this protein has been cloned and is expressed specif cally in 
cartilage and synovial cells of rheumatic .oints Hakala et al J Biol Chem 1993 265(34) 25503-25510 The protein 
VK_-40 has a ; so been identified as one ofthe major secretory products of cultured human osteoblastic cells osteocar- 
cmorna cell line MG-63) expressed in response to 1 25-dihydroxyvitamin D3 stimulation Johansen et al J Bone and 
Mm Res 1992,7(5) 501-511 Johansen et al Br J Rheumatol 1993 32 949-55 The N-termmal portion of /KL-40 
was seauenced and found to be identical to HC gp-3 Q Upon funher sequencing r / KL-40 and HC gp-39 were found 
to be identical 

Ch itctnosidase is an enzyme which has been ident-fied as a member of this " :hi:mase-like" family Renkema ct 
ai JBiclChem 1995 27C 2195-2202 Hclaketal J Clin Invest 1994 93 1255^92 This protein also has an apparent 
molecula-' weight of 39 kDa and shares N-terminal homologies with HC gp-39 the bovine mammary protein and several 
bacterial chitmases Activity of this enzyme was originally detected from cells of patients afflicted with Gaucher Disease 
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i'GDi Gaucher Disease is an inherited deficiency in the activity of qluc occrcbrcsidase a lysosomal hydrolase This 
defect f os l. Us in .-in accumulation of glue osy ceramide 'qlucocei obrosidc i in the lysosomes of macrophages Accumu- 
aiion of hp d-ladon macrophages results n hcpatosplenomegalv bone ! c sions and no urological anomalies After mor - 
ohoicqical differentiation of monocytes into macrophages :n culture the cc Is begin to produce ,-nd secrete increasing 
amounts of chitctriosidase This increase is on average 600 times greater in GD patients than in patients with other 
oathological conditions The elevation in ehitotr ios dase activity can be effectively reduced however upon initiation of 
on/yrre supp.ementation therapy unlike the other mernbes of the chitnasc like fam-ly chitotnc sidase has chitolyti: 
act vity Like the bacterial en/yme it has the ability to degrade chitm azure a polymer of beta-1 -blinked N-acetylglu- 
cosarrme moieties 

A new ! ymphoeyte-associated protein of the ch tinase-liKe fa'"nily referred to as HC gp-39L has now been ident-f led 
HC-gp39L protien is believed to be involved in tissje remodeling in the mammalian cell and thus serve as useful tools 
■ n the development of therapeutics and diagnostics for tissue remodeling disorders such rheumatoid and osteoarthritis 
osteoporosis artherosc lerosts. metastatic cancers periodontia chronic renal diseases etc Further we have discov- 
ered two forms ofHC-gp39L as listed in 5EQ ID NOS [2] and [3] which are believed to be spl ce variants Thus as 
used herein HC-gp39L refers to either splice variants 

SUMMARY OF THE INVENTION 

Toward these ends and others it is an object of the presen f invention to provide polypeptides inter aha. that have 
been identified as novel HC gp39-L by homology between the -imino acid sequence set out in Figure 1 or 2 (SEO ID 
NOS [2] or [4]) and known ammo acid sequence ofHC gp-39 

't -s a further object of the invention moreover to provide polynuc .eotides that encode HC- gp39-L particularly 
polynucleotides that encode the polypeptides herein designated as HC gp39-L 

in a particularly preferred emoooirrent of this aspect of the invention the polynucleotides comprise the region 
encoding HC gp39-L t- the sequences set out in Figures 1 and 2 

In accordance with this aspect of the invention there are provided isolated nucleic acid moiecjles encoding HC 
gp39-L inc uding rnRNAs cDNAs genomic DNAs and in further embodiments of this aspect of :no invention biolog- 
cally dtag'-'O&tically chn'caily or therapeutically useful variants analogs or derivatives thereof or fragments thereo* 
nciudmg fragments of the variants analogs ana derivatives 

Among the particularly preferred embodiments of this aspect of the invention are naturally oo: urnng allelic variants 
of HC gp39-L 

It also is an object of the invention to provide HC gp39-L polypeptides particularly HC gp39-L polypeptides. tn<-it 
may be errplcyed for therapeutic purposes for exarnp'e to treat including but not limited to rheurratotd and osteoar- 
thritis osteoporosis atherosclerosis metastatic cancers periodontia chronic renal diseases etc 

In accordance with r ms aspect of the invention there are provided novel polypeptides of human ong=n referred :o 
herein as HC gp39-L as well as biological'y diagnc-stically or therapeutically useful fragments var lants and derivatives 
'hereof vauants and denvatives o* the fragments and analogs of the foregoing 

Among the particu arly p r eferred embodiments of this aspect of the invention are variants c*HC qp39-L encoded 
by naturally occurring alleles of the HC gp39-L gene 

I n accordanc e with another aspect of the present invention there are provided methods of screening for compounds 
which bind to and activate or inhibit activation cf the polypeptides of the present invention 

It is an other object o' the invention to provide a process tor producing the aforementioned polypeptides polypeptide 
•ragments variants and derivatives fragments of 'he variants and derivatives and analogs of the foregoing 

In a preferred embodiment of tfvs aspect of the invention there are provided methods for producing the aforemen- 
tioned HC gp39-L polypept des compr sing cjlturing host cells having exoressibly incorporated therein an exogenous'y- 
denved HC gp3 G -L-encoding polynucleotide uneei conditions f c-r expression of HC gp39-L in the host and then recov- 
ering tie expressed polypeptide 

in accordance with another object the inventicr there are pre vioed p' oducts compositions processes and methods 
■hat ut.li/e the aforementioned polypeptides and polynucleotides for research biological chmcai and therapeutic ex- 
poses inter aha 

in accordance with certain preferred embodiments of this aspect of the invention there are provided products 
compositions and methods inter aha 'or among o'her things assessing HC gp-39-L expression .n cells oy do terrain in 5 
HC gp39-L polypeptides or HC gp39-L -encoding mRNA to treat but not limited to rnoumatoid rinz csteoarthr ti=. 
osteoporosis atherosclerosis metastatic cancers periodontia chronic renal diseases etc in vitro, cx wo or in vivd 
by exposing cells to HC gp39-L polypeptides or polynucleotides as disclosed herein assaying genetic variation and 
aberrations 3uch as defects in HC gp39-L genes and administering a HC gpo Q -L polypeptide or polynucleotide :o an 
organism to augment HC gp39-L function or remediate HC gp39-L dysf jnction 

in accordance with still another emoodiment of the present invention there is provided a process cf using such 
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act vatnq jo'Vip^.^fvjs to 5t- r ^u!-ito ire ooiycect ae tne u-esem rvc^t-on :~e t'oat'^em z 1 - rona* c^s -e ; .-itoa * c 

m accc dance wth .-jpcther aspect c f : h c coscm rvcMicn Tere s orovidea a process ct jsmq s^ch .nniDitmq 
compcunas for ueatmg conditions associated w in ovc-exsr essic^ of the HC qp3°-L 
^ in accordance with yet another aspect of the present invention there is provided non-naiu rally occufrmg synthetic 

isc'nte-d r-.nd c; -eco'^bmant HC gp3 G -L polypeptides whicn are *raqments consensus fragments and or sequences 
having conservative ammo acid substitutions cf at least cne domain of the HC gp39-L of the present invention such 
that the binding molecule may bind HC gp39-L or which may alsc moaulate quantitatively or qualitatively HC qp39-L 
binding 

in accordance with still another aspect of the present inventon there are provided synthetic or recombman 1 HC 
gp3 Q -L polypeptides conservative substitution and derivatives thereof antioodies thereto antiidiotype antibodies 
compositions and methods that can be useful as potential modulators of HC gp39-L function which may be used in 
diagnostic therapeutic and or research applications 

it is sMI another object of the present invention to provide synthetic isolated or recombinant polypeptides which 
' 5 are designed to inhibit or mimic various HC gp39-L or fragments thereof 

In accordance with certain preferred embodiments of this and other aspects of the invention there are provided 
probes that hybridize to HC gp39-L sequences 

In certain additional preferred embodiments of this aspect of the invention there are prov ded antibodies against 
HC gp39-L polypeptides In certain particularly preferred embodiments m this regard the antibodies are highly selective 
20 tor HC gp39-L 

In accordance with another aspect of the present invention there are provided HC gp39-L agonists Among pre- 
ferred agonists are molecules that mimic HC gp39-L that bind to HC gp39-L-bmdmg molecules and that elicit or 
augment HC gp39-L-mduced responses Aiso among preferred agonists are molecules that interact with HC gp39-L 
gene or HC gp39-L polypeptides or with other modulators of HC gp39-L activities anc thereby potentiate or augment 
--5 an effect of HC gp39-L or more than one ef ect of HC gp39-L 

in accordance with ye: another aspect of the present invention there are provided HC gp39-L antagonists (inhib- 
itors) Among preferred antagonists are those which mimic HC gp39-u so as to bind to HC gp39-L binding molecules 
but not elicit a HC gp39-L-induced response or more than one HC gp39-L-mduced response Also among preferred 
antagonists are molecules that bind to or interact with HC gp39-L so as to inhibit an effect cf HC gp39-L or more than 
30 one effect of HC gp39-L or which prevent expression of HC gp39-L. 

In a further aspect of the -r.vention there are provided compositions comprising a HC gp39-L polynucleotide or a 
HC gp39-L polypeptide for administration to cells in vitro to cells e.\ vivo and to cells in vivo, or to a multicellular 
organism in certain particularly preferred embodiments of this aspect of the invention the compositions comprise a 
HC gp39-L polynucleotide for expression of a HC gp39-L polypeptide in a nost organism for treatment of disease 
^ Particularly preferred in this regard is expression in a human patient for treatment of a dysfunction associated with 
aberrant endogenous activity of HC gp39-L 

Other objects features advantages and aspects of the present invention will become apparent to those of skill in 
the art from the following description It should be understood however, that the following description and the specific 
examples while indicating preferred embodiments of the invention are given by way of illustration only Various chang- 
es and modifications within the spirit and scope of the disclosed invention will become readily apparent to those smiled 
in the art from reading the following description and from reading the other parts cf the present disclosure 

BRIEF DESCRIPTION OF THE DRAWINGS 

^ 5 The following drawings depict certain embodiments of the invention They are illustrative only and do not limit the 

invention otherwise disclosed herein 

Figure 1 shows the nucleotide and deduced amino acid sequence of one splice variant ofHC gp39-L 

Figure 2 shows the nucleotide and deduced amino acid sequence of the second splice variant of HC gp39-L 

Figure 3 shews partial genomic nucleotide and deduced amino sequence of HC gp 39-L covering the region of 

$0 splice variation 

GLOSSARY 

The following illustrative explanations are provided to facilitate understanding of certain terms used frequently 
^ herein particularly in the examples The explanations are provided as a convenience and are not limitative of the 
invention 

"Digestion" of DNA refers to catalytic cleavage of a DNA with an enzyme such as but not limited to restriction 
enzyme that acts only at certain sequences in the DNA The various restriction enzymes referred to herein are com- 
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mcrciHlly available and their reaction conditions ccfactors -'md other requirements for use nro known and routine to 
the skilled artisan 

For analytical purposes typically ■ ug of plasmid or DNA fragment is digested with about 2 units cf enzyme m 
about 20 ul of reaction buffer Fcr the purpose cf isolating DNA fragments for plasmid construction tvpically - to 50 
5 ug of DNA are digested with 20 to 250 jnits of enzyme n proportionately larger volumes 

Appropriate buffers and substrate amounts fD- r particular restriction en/ymes are described in standard laboratory 
manuals such as these referenced below and they are specified by commercial suppliers 

Incubation times ::f about 1 hour at 37°C are ordinarily used but conditions may vary in accordance with standard 
procedures the supp ler's instructions and tne particulars of the reaction After digestion reactions may be analyzed 
j o and fragments may be punfiec by electrophoresis through an agarose or poiyacrylamide gel using well known methods 
that are routine for those skilled in me art 

"Genetic element" gene r aily means a polynucleotide comprising a region that encodes a polypepnde or a region 
that regulates transcription or translation or other processes important to expression of the polypeptide in a host cell 
or a polynucleotide comprising both a region that encodes a polypeptide and a region operably linked thereto that 
■5 regulates expression 

Genetic elements may be comprised with n a vector tha r r eplicates as an ep'somal element that is as a molecule 
physically independent of the host cell genome They rnay be comprised within mini-chromosomes such as those that 
arise during amplification of transfected DNA by methotrexate selection in oukaryotic cells Genetic elements also may 
be comprised within a host cell genome no' n their natural state but rather following mampu-aiion such as isolation 
-0 cloning and introduction into a host cell in the fcrm of purified DNA or in a vector among others 

"Isolated" means altered "by the hand of man" from its natural state i e that it it occurs .n nature it has been 
changed or removed f r om its original environment o r both 

For example a naturally occ ur ring polynuc leotice or a polypeptide naturally o resent in a living anirrai in its natural 
state is not "isolated." but the same polynucleotide o; polypeptide separated from the coexisting materials of its natural 
~5 state is "isolated" as the term is employed nerein For example with respect to polynucleotides the term isolated 
means that it is separated from the chromosome and eel) in which it naturally occurs 

As part of or following isolaticr such polynucleotides can be joined to other polynucleotides sucn -is DNAs for 
mutagenesis to form *usion proteins, and for propagation or expression in a host for instance The isolated polynu- 
cleotides alone or joined to cither po-ynucleotiaes such as sectors can be introduced into host colls in culture or n 
oo whole crganisms Introduced into nost cells >n culture or in whole organisms such DNAs still would be isolated as the 
term is used herein because they would net be in their naturally occurring form or environment Similarly tne oclynu- 
cleotides and polypeptides may occur >n a composition such as a media formulations, solutions for introduction of 
po'ynuc leotides or polypeptides for example into cells compositions or solutions for chemical or enzymatic reactions 
fc r instance which are net natura !y occurring compositions -ind therein remain isolated polynucleotides or poiyoep- 
05 tides within the mean. rig of that :erm as it is employed hereir 

"Ligation" refers to the process of forming phosphodiester bonds between two or more polynuc eotides which 
most o'ten are double stranded DNAs Techniques for ligation are well known to the art and protocols for ligation are 
described in standard laboratory manuals and references such as for instance Sarnbrook et a' MOLECULAR CLON- 
ING A LABORATORY MANUAL 2nd Ed C old Spring Harbor Laboratory Press Cold Spring Harbor New York ( * 9B9) 
-0 and Maniatis et al pg 146 as cited below 

'0 ! igonucleotidefSi" refe r s to relatively short poly nuclec t des Often the term refers to single-stranded deoxyribo- 
nucleotides but it can r efer as well to singlc-or dcuole-stranced ribonucleotides RNA DNA hybrids and double-sirand- 
ed DNAs among others 

Oligonucleotides such as smgie-shanded DNA probe cTgonucootides often are synthesized by chemical meth- 
4 $ ods such as those implemented on automated oligonucleotide synthesizes Howcve- oligonucleotides can be maae 
by a variety of other methods including in vitro recombinant DNA-mediated technigues and by expression otDNAs -n 
eels and organisms 

Initially chemically synthesized DNAs typically a-e ootamed without a 5' phosphate The 5' ends cf such oligonu- 
cleotides are not substrates 'or phosphodiester cene formation by ligation -cacticns tha- employ DNA I gases 'ycically 
50 usee to form recombinant CNA r 'K--'ocules Where -igation of such oligonucleotides is desired, a phesphate can be 
idded by standard techniques cch hc those th-it employ a kinase and A T P 

The 3' end of a chemically syntnes zed oligonucleotide generally has a tree hydro>yi group and in the presence 
of a igase. such as T4 DNA ligase readily sjM form -i phosphodiester bond with a 5' phospha'c of anomer polynucle- 
otide such as another oligonucleotide As is weii known this reaction can be prevented se ectively where desired by 
55 removing the 5' phosphates of the other polynucleoti de( s) prior to ligation 

"Plasmids" are genetic elements that are stably nhented without being a part cf the chromosome of their host cell 
They may be comprised of DNA or RNA and may be linear or circular D lasmids code for molecules that ensure their 
replication and stable inheritance during ce'l replication and may encode products of considerable medical agricultural 
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^md or\ rzr-mc-nirt mi^cr lance ^cr example they cocJo !ox ns 'r^t qroriry ri c r 0i5e v-'j 1 :' 1 ;^: : f c :*^c go^ ■ ; 

DnCtO^M T >-'Oy ^-i'" GrVCdO qC'Oi Confer 'OSS , m , \ , 0 iC'COt'OS -'iSrr'Jb VC A Ody ^SOJ mciec^nr 

ticicgy ns vectors used to clone ^nd express recombinant genes - asmirjs generally ^re designated nerem cy a icwer 
Cdse p preceded nnd or followed by cacital lettcs and cr numbers m accordance with standard naming conventions 
that are fnmn ar to those of SKiil in the htt Starting plasmids disclosed heroin are either cor^^e'C-iry av i -.c e ouoiic'y 
available on an unrestricted Oasis or can oe constructed from available piasmids by -cutme application ot aciI Known 
published procedures Many piasmids nnd other cloning ana expression vectors mat can be used m accordance with 
the present invention are well known and readily available to those of skill n the art Moreover those of skill readily 
may construct any number of other plasmids suitable for use in the invention The properties construct on and use of 
such plasmids as well as other vectors m the present invent-on will be readily apparent to those of skill f r om the 
present disclosure 

"Polynucleotide's/" generally ro'ers to any polyribonucleotide or polydeox ribonucleotide which may be unmodified 
RNA or DNA or modified RNA or DNA Thus for instance polynucleotides as used herein refers to among others 
single-and double-stranded DNA DNA that is a mixture of single-and double-stranded regions single- and aouble- 
stranded RNA and RNA that «s mixture of single- and double-stnanded regions hybrid molecules comprising DNA and 
RNA that may be single-stranded or. more typically double-stranded or a mixture of single- and double -stranded re- 
gions 

In addition polynucleotide as used herein refers to triple-stranded regions comprising RNA or DNA cr bctn RNA 
and DNA The strands in such regions may be from the same molecule or from different molecules The regions may 
include all of one or mere of the molecules but more typically involve oniy a region of some of the molecules One of 
the molecules of a triple -helical region often is an oligonucleotide 

As used herein the term polynucleotide includes DNAs or RNAs as described above that contain one or more 
modified bases Thus DNAs or RNAs with backbones modified for stability or for other reasons are "polynucleotides" 
as that term is intended herein Moreover DNAs or RNAs comprising unusual bases such as mosine or modified 
bases such as tritylatea bases to name just two examples are polynucleotides as the term is used here n 

It will be appreciated that a great variety of modifications have been made to DNA and RNA that serve many useful 
purposes known to those of sk-ll in the art The term polynucleotide as it is emoloyed herein embraces such chemically 
en/ymatically or metabolicaily modified forms of polynucleotides as well as the chemical forms of DNA and RNA 
characteristic of viruses and cells including inter alia simple and complex cells 

"Polypeptides" as used herein includes all polypeptides as described below The basic structure ot polypeptides 
is well known and has been described in innumerable textbooks and other publications in the art In this context the 
term is used herein to refer to any peptice or protein comprising two or more amino acids joined to eacn other in a 
linear chain by peptide bonds As used herein the term refers to both short chains which also commonly are referred 
to in the art as peptides oligopeptides and oligomers for example and to longer chains which generally are referred 
to in the art as proteins, of which there are many types 

It will be appreciated that polypeptides often contain amino acids other than the 20 ammo acids commonly referred 
to as the 20 naturally occurring amino acids and that many amino acids including the terminal amino acids may be 
modified in a given polypeptide either by natural processes such as processing and other post-translational modifi- 
cations but also by chemical modification techniques which are well known to the art Even the common modifications 
that occur naturally in polypeptides are too numerous to list exhaustively here but they are well described in basic 
texts and in more detailed monographs as well as in a voluminous research literature and they are well known to 
those of skill in the art 

Among the known modifications which may be present in polypeptides of the present are to name an illustrative 
few. acetylation acylation. ADP-ribosylation. amidation covalent attachment of flavin covalent attachment of a heme 
moiety covalent attachment ot a nucleotide or nucleotide derivative covalent attachment of a lipid or hp d derivative 
covalent attachment of phosphotidylinositol cross-linking cyclization disulfide bond formation demethy ation forma- 
tion of covalent cross-links formation cf cystine formation of pyroglutamate formylation gamma-carboxylation gly- 
cosylation. GPI anchor formation hydrcxylation lodination methylation . myristoylation oxidation proteolytic process- 
ing phosphorylation prenylation racemi/ation selenoylation sulfation transfer-RNA mediated addition of amino acids 
to proteins such as arginylation arc ubiquitmation 

Such modifications are well known t c those of skill and have been described in great detail in the scient-fic literature 
Several particularly common modifications glycosylation lipid attachment sulfation gamma-carboxylaticn of glutamic 
acid residues hydroxyiation and ADP-nbosylation for instance are described in most basic texts such as for instance 
PROTEINS -STRUCTURE AND MOLECULAR PROPERTIES 2nd Ed TE C-eighton W H Freeman and Company 
New York ( 1 993) Many detailed reviews are available on this subject such as for example those provided by Wold 
F Posttranslational Protein Modifications Perspectives and Prospects pgs 1-1 2 in POSTTRANSLATIONAL COVA- 
LENT MODIFICATION OF PROTEINS B C Johnson Ed Academic Press New York { 1 953) Seifter et al Analysis 
for protein modifications and nonprotein cofactors Meth En/ymci 182 626 646 ! 1 990) and Rattan et al Protein 3yn- 



6 



BNSOOCID: <£P_0623478AfcJU> 



EP 0 823 478 A2 



thesis Posttran ilatioral Modifications an J Aging Ann N v Aa-td Sci 663 4g-62 ' 1 OQ 2i 

't will t:e appreciated as is wc I known and as noted above that polypeptides are not always entirely linear For 
instance polypeptides may be brarehod as a result ot ubiquitmation anc they may be :ixular with cr without branching 
generally as a result cf posttransla'ion events including natural processing event arid events brought about by human 
manipulation which do riot occur naturally Circular branched and branched crcular polypeptides may bo synthesized 
by non-translation natural process and by entirely synthet'C methods as well 

Modifications can cccur anywhere in a polypeptide including the peptide backbone the ammo acid side-chains 
and the amino cr carooxyl termini In fact blockage of the amino or carboxyl group in a polypeptide or both by a 
covalent modification is common in naturally occurring and synthetic polypeptides and such modifications may be 
present in polypeptides of the present invention as well Fc r -n stance the ammo :enm nal residue of polypephdes made 
tn E coli prior to processing almcst invariably will be N-formylmethiomne 

The modifications tr at occur in a polypeptide often will be a function of how t is made For polypeptides made by 
expressing a cloned gene in a host for instance the nature and extent ot the modifications in large part will be deter- 
mined by the hest cell posttranslational modification capacity and the modification signals present in the polypeptide 
amino acid sequence For instance as is well known, glycosylation often does not occur in bacterial hosts such as E 
col; Accordingly when glycosylation -s desired a polypeptide should be expressed in a glycosylating host generally 
a eukaryotic cell Insect cells often carry out the same posttranslational glycosylations as mammalian ceils and for 
this reason insect cell expression systems have been developed to express efficiency mammalian proteins having the 
native patterns of glycosylation infer aha Similar considerations apply to other modifications 

It will be appreciated *.hat the same type of modification may be present in the same or varying degree at several 
sites in a given polypeptide. Also a given polypeptide may contain many types Df modifications 

In general as used herein ihe term polypeptide encompasses all such modifications particularly those that a r e 
present in polypeptides synthesized by expressing a polynucleotide in a host cell 

"Variant(s)" of polynucleotides or polypeptides as the term is used herein are polynucleotides or pclypeptides 
that differ from a reference polynucleotide or polypeptide respectively Var ants : n this sense are described below ard 
e'sewhere m -ho present disclosure in greater detail 

Ml A polynucleotide that ciffers in nucleotide sequence from another reference polynucleotide Generally differ 
ences are mn.tec sd that the nucleotide sequences of the reference and the variant are closely similar overall and in 
many regions identical 

As noted below cnanges m the nucleotide sequence of the varan* may be silent That is they may not alter the 
ammo acids encoded by the polynucleotide Where alterations are limited to silent changes of thus type a variant wiil 
encode a polypeptide with the same ammo acid sequence as the reference Also as noted below changes in the 
nucleotide seguence of the variant may alter ;he amino acid sequence of a polypeptide encoded by the reference 
polynucleotide Such nucleotide changes may result in amino acid substitutions additions, deletions fusions and trun - 
cations in the polypeptide encoded by the re-erence sequence as discussed beiow 

(2) A polypeptide that differs in ammo acid sequence from anothe r reference polypeptide Generally differences 
are limited so that the sequences of the reference and the variant are closely similar overall and in many regior 
identical 

A variant and reference polypephde may differ in amino acid sequence by one or more substitutions additions 
deletions fusions and truncations which may be present n any combination 

"Fusion proteins" EF-A-O 464 5 33 (C anadian counterpart 2045569) discloses f us on prc:ems comprising various 
portions of constant region of immunoglooin molecules together with another human protein or part thereof In many 
cases the Fc part in fusion protein is tho'oghly advantageous for use in therapy and diagnosis and thus results, for 
example in improved pharmacokinetic properties (EP-A 0232 262 j On the other hand, for some uses it would be 
desirable to be able to delete the Fc part after the fusion protein has been expressed detected and purified in the 
advantageous manner described T his is the case when Fc portion proves to be a hindrance to use in therapy and 
diagnosis for example when the 'dsion orotetn is to be used as a-Miqen for immunizations In drug discovery for 
example human proteins such as shiL.5 r has been fused with Fc oortiens for the purpose of high-throughput screen- 
ing assays to identify antagonists of hiL-5 See D Bennett et a: Jcu-nai of Molecular Recognition. 8 52-55 fl aQ 5: 
and K Johanson et al The Journal zf Biological Chemistry 270 15 pp G 459-9471 ■■ 1 °95) 

Th js this invention also relates to genetically engineered soluble fusion pro'ems comprised horn HC gp39-L cr 
a portion thereof and of various portions cf the constant regions of neavy or light chains of immunoglobulins of various 
subclass hgG IgM IgA IgEi Preferred as immunoglobulin is the constant par' cf the heavy chain of human IgG 
particularly gGI where fusion takes place at the hinge region In a particular embodiment the Fc part can be removed 
in a simple way by a cleavage sequence which is also incorporated and can be cleaved with factor Xa Furthermore 
this invention relates to processes for the preparation of these fusion by genetic engineering and tc the use thereof 
for diagnosis and therapv An yet further aspect of the invention also relates to polynucleotide encoding such fusicn 
p rot ems 
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spociicr! : y c-ind to of interact with polypeptides of the present nvento^ ^: „.oeo n the definition of Oiro.ng moi- 
oc^ios are other factors cc-factcrs uH'ls or subunts within the npoptosis polypeptide cf the 0 resent invention whicn 
e°n.Hnce its nativity cj dimmish it Such omding rnoiocules are a part of the present, invention Binding mc ecules disc 
'"rjy be nor -n^t^rally occurring such dS nntibodies -ma ant iDody-denved reagents that Dmd specifmally to polypeptides 
of the invention 

"N" m the polynucleotide sequence neans any on the nucleotide adenine i A) cytosine (C) guanine i G > or thymine 

DESCRIPTION OF THE INVENTION 

The present invention relates to novel HC gp39-L polypeptides and polynucleotides among other things as de- 
scribed in greater detail below In particular the invention ro-ates to polypeptides and polynucleotides of a novel HC 
HP39-L which is related by amino acid sequence homology to HC gp39 polypeptide The invention relates especially 
to HC gp39-L having the nucleotide and ammo acid sequences set out in Figures 1 and 2 which are splice variants 
of each other It will be appreciated that the nucleotide and ammo acid sequences set out in Figures i and 2 are 
o-otained by sequencing the cDNA of the deposited clones Hence the sequences of the deposited clones are controlling 
-js to any discrepancies between the sequences aisclosed in Figures 1 and 2 and any reference to the sequences of 
figures 1 and 2 include reference to the sequence of the human cDNA of the deposited clones 

Polynucleotides 

In accordance with one aspect of the present invention there are provided isolated polynucleotides which encode 
The HC gp39-L polypeptide having the deduced amino acid sequence of Figure 1 or 2 Using the information provided 
herein such as the polynucleotide sequence set out in Figure 1 or 2. a polynucleotide of the present inven'ion encoding 
HC gp39-L polypeptide, may be obtained using standard cloning and screening procedures such as those f or cloning 
cDNAs using mRNA from cells from human thymus as starting material. Illustrative of the invention the polynucleotide 
set out in Figure 1 or 2 is discovered in a cDNA library derived from cells of human thymus using the expressed 
sequence tag (EST) analysis (Adams. M . D . et al. 1 1 991 ) Science 252 ; 1651-1 656 Adams. M.D et al ! 1 992 V Nature 
355 632-634. Adams M.D et al (1995) Nature 377 Supp 3-174) 

The cDNA sequences of HC gp 39-L obtained are set out in Figures 1 and 2 SEG ID NOS |1 j and [3] They 
contain ooen reading frames encoding proteins of 3G5 and 416 amino acid residues with deduced molecular weights 
of about 39 and 40 kDa The protein exhibits greatest homology to HC GP39 protein among known proteins HC gp39-L 
y-J Figure 1 and 2 have about 55 °o and 51 °o identity to HC GP39 DNA and protein sequence respectively 

Polynucleotides of the present invention may be in the form of RNA such as mRNA or in the form of DNA including 
for instance cDNA and genomic DNA obtained by cloning or produced by chemica: synthetic techniques or by a com- 
b-nation thereof The DNA may be double-stranded or single-stranded Single-stranded DNA may be the coding strand 
also known as the sense strand or it may be the non-coding strand also referred to as the anti-sense strand 

The coding sequence which encodes the polypeptide may be identical to the coding sequence ofthe polynucleotide 
shown in Figure 1 or 2 (SEQ ID NO [1] or [3]) It also may be a polynucleotide with a different sequence which, as a 
result of the redundancy (degeneracy) of the genetic code also encodes the polypeptide of Figure 1 or 2 (SEQ ID NO 
[2] or [4]) 

Polynucleotides of the present invention which encode the polypept'de of Figure 1 or 2 may include but are not 
limited to the coding seguence for the mature polypeptide by itself the coding sequence for the mature polypeptide 
and additional coding sequences such as those encoding a leader or secretory sequence, such as a pre- or pro- or 
preproprotein sequence the coding sequence of the mature polypeptide with or without the aforementioned additional 
coding sequences together with additional non-coding seauences incuding for example but not limited to introns 
and non-coding 5' and 3' sequences such as the transc nbed non-translated sequences that play a role in transcription 
mRNA processing - including splicing and polyadenylation signals for example - ribosome binding and stability of 
mRNA additional coding sequence which codes for additional amino acids such as those which provide additional 
functionalities Thus for instance the polypeptide may be fused to a marker sequence such as a peptide which 
facilitates purification o f the fused polypeptide In certain preferred embodiments of this aspect of the invention the 
marker sequence is a hexa-histidme peptide such as the tag provided in the pQE vector (Oiagen Inc » among others 
many of which are commercially available As described in Gentz et al Proc Nati Acad Sci . USA 86 82 1 -524 f 1 959) 
for instance hexa-histidine provides for convenient purification of the fusion protein The HA tag corresponds to an 
epitope derived of influen/a hemagglutinin protein which has been described by Wilson et al Cell 37. 767 1 1 984) for 
instance 
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Thus it is the object of this invention to provide genomic polynucleotide sequence of HC gp3°-L ds shown in Figure 
3 3EQ 10 NO |5| 

In accordance with tne foregoing the term "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides which include a sequence encoding a polyoeptide of the present invention particularly the HC gp39-L 
having the amino acid sequence set out in Figure 1 or 2 The term also encompasses polynucleotides that nclude a 
single continuous reqion or discontinuous regions encoding the polypeptide (for example interrupted by mtrons) to- 
qelher with additional regions that also may contain coding and/or ncn-ccdinq seqjences 

The present invention further relates to variants of the herein above described polynucleotides which encode for 
fragments analogs and derivatives of the polypeptide naving the deduced ammo acid sequence of Figure 1 or 2 A 
variant of the polynucleotide may be a naturally occurring variant such as a natuiaiiy occurring allelic variant or it may 
be a variant that is not known to occur naturally Such non-naturally occurring variants cf the polynucleotide may be 
made by mutagenesis techniques including those applied to polynucleotides ce = ls or organisms 

Among variants in this regard are variants tnat differ from the aforementioned po'ynucleotides by nucleotide sub- 
stitutions deletions or additions The substitutions deletions or additions irny involve or e or more nucleotides The 
variants may be altered in coding or non-coding regions or both Alterations -n the coding regions may produce con- 
servative or non-conservative amino acid subst tutions deletions or additions 

Among the par: cular:y preferred embodiments of the invention in tlrs regard are polynucleotides encoding polypep- 
tides having the amino acid sequence of HC gp39-_ set out in Figure 1 or 2 variants analogs derivatives and fragments 
thereof ana fragments of the variants analogs snd derivatives 

Furtner particularly preferred in this regard are polynucleotides encoding HC go3°-L variants analogs derivatives 
and fragments and variants, analogs ana derivatives of the fragments which have the amino acid sequence of the 
HC gp39-L polypept de of Figure 1 or 2 in which several a few 5 to 10 1 to 5 Mo 3 2 1 or no ammo acid residues 
are substituted deleted or added in any combination Especially preferred amen 3 these are si ent substitutions ad- 
ditions and deletions which do not alter the properties and activties of the HC gp39-L Also especially preferred in this 
regard are conservative substitutions Most highly preferred a-e polynucleotides encoding polypeptides having the 
amino acid sequence of Fiqure 1 o r 2 without substitut-ons 

Furtner preferred embodiments of the invention are polynucleotides that are at least 70°o identical to -i polynucle- 
otide encoding the HC gp39-L polypeptide having the amino acic sequence set o^t in Figure 1 cr 2 and polynucleotides 
which are complementary to such polynucleot cos Alternatively most h'ghly oreferred -ire polynucleotides tnat ccm- 
prse a region that is at least 50% identical to -a polynucleotide encoding the HC gp39-L polypeptide of the human 
:DNA of the deposited clones and polynucleotides complementary thereto In this regard polynucleotides at least 90% 
identical to the same are particularly preferred -ind among these particularly preferred polynucleotides those with at 
: east 95°o are espec ally preferred Furthermore those with at least 97% nre highly preferred among those with at least 
95°o and among these those with at least 95°: and at least 99% are particularly highly preferred with at least 99% 
being the more preferred 

Particularly preferred embodiments in this respect moreover are polynucleotides which encode polypeptides 
which retain substantially the same biological function or activity as the mature oolypeptide encoded by -he cDNA of 
Figure 1 cr 2 

As discussed additionally herein regarding polynucleotide assays of the invention for instance polynucleotides 
of the invention as discussed above may De used as a Hybridization probe for cDNA and genomic DNA to isolate -ull- 
ength cDNAs and genomic clones encoding HC gp39-L and to -solate cDNA and genomic clones of other genes that 
have a high sequence similarity to the HC gp3 G -L gene Such probes generally will comprise at least 15 nucleotides 
Preferably such probes will have at least 30 nucleotides and may have at least 50 nucleotides Particularly preferred 
probes will have at least 30 nucleotides aria will have 50 nucleotides or less 

For examole the coding region of the HC o.p39-L gene may be isolated by screening using the known DNA se- 
quence to synthesize an oligonucleotide probe A labeled oligonucleotide having a sequence complementary to that 
of a gene of the present invention is then used to screen a library of human cDNA genomic DNA or mRNA to determine 
which members of the library the probe hybridizes to 

The polynucleotides and polypeptides of the present invention may De employed <-.s research reagents and ma- 
terials for discovery cf treatments and diagnost cs to human disease as turner uiscussed herein relating to polynu- 
cleotide assays 

The polynucleotides may encode a polypeptide which is the mature protein plus additional nmrnc or carbcxyi 
terminal amino acids or ammo acids interior to the mature polypeptide 'when the mature form nas more than one 
polypeptide chain tor instance) Such sequences may play a role in processing of a protein from precursor to a mature 
form may facilitate protein traffic! 1 mg may prolong or shorten protein half-life cr may faci itate manipulation of a protein 
*or assay or production among other things As generally is the case in situ, the additional ammo acids may be proc- 
essed away from the mature protein by cellular en/ymes 

A precursor protein having the mature form of the polypeptide fused to one or more prcsequences may bo an 
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iuir, -i poynucieotiae of the present invention may opcode a mature c r :!o: n a '^nt^'c prcte:^ c:js n 'eader 
sequence ■ wtven may oe refer red to hs.i oreprotem i a precursor o r a mature prctom h^vnq one or more ^resequences 
which a'u not the leader sequences of a Droprotcn or a preprop'otcm which ! s a precursor to a proorctem ^av nq a 
loader sequence nnd one or more prcscauonces wmcn generally are removed dur -na process nq steps that produce 
nct.ve ana mature forms of the polypeptide 

Polypeptides 

The present invention further relates to a HC gp39-L polypeptide which has the deduced amino acid sequence of 
Figure 1 or 2 SEQ ID NO [2] or [4] 

The invention also relates to fragments analogs and derivatives of these polypeptides The temns "fragment " 
"derivative" and "analog" when referring to the polypeptide of Figum 1 or 2 means a polypeptide which retains essen- 
tially the same biological function or activity as such polypeptide i e functions as a HC gp39-L or retains the ability 
to bind the binding molecules even though the polyoeptide does not function as a HC gp39-L Thus an analog includes 
a oroprotom which can be activated by cleavage of the proprotein portion to produce an active mature polypeptice 

The polypeptide of the present invention may be a recombinant polypeptide a natural polypeptide or a synthetic 
polypeptide In certain preferred embodiments it is a recomoinant polypeptide 

The fragment derivative or analog of the polyoeptide of Figure 1 or 2 may be in one in which one or more of the 
amino acid residues are substituted with a conserved or non-conserved ammo acid residue (preferably a conserved 
amino acid residue) and such substituted amino ac::d residue may or may not be one encoded by the genetic code or 
(id one in which one or more of the amino acid residues includes a substituent group or (hi) one in which the mature 
polypeptide is fused with another compound such as a compound to increase the half-life of the polypeptide (for 
example polyethylene glycol) or (iv) one m which the additional amino acids are fused to the mature polypeptide 
such as a leader or secretory sequence or a sequence which is employed for purification of the mature polypeptide or 
a proprotein sequence Such fragments derivatives and analogs are deemed to be within the scope of those skilled 
in the art f r om the teachings herein 

Among the particularly preferred embodiments of the invention in this regard are polypeptides having the ammo 
acid sequence of HC gp39-L set out in Figure i or 2 var.ants. analogs, derivatives and fragments thereof, and variants 
analogs and derivatives of the fragments Further particularly preferred embodiments of the invention in this regard 
are polypeptides having the ammo acid sequence of the HC gp39-L variants analogs derivatives and fragments 
thereof and variants analogs and derivatives of the fragments which retains the activity/function of HC gp39-L 

Among preferred variants are those that vary from a reference by conservative amino acid substitutions Such 
substitutions are those that substitute a given ammo ac id in a polypeptide by another amino acid of like characteristics 
Typically seen as conservative substitutions are the replacements one for anotner among the aliphatic ammo acids 
Ala Val Leu and Me interchange of the hydroxy! residues Ser and Thr exchange of the acidic residues Asp and Glu 
substitution between the amide residues Asn and Gin exchange of the basic residues Lys and Arg and replacements 
among the aromatic residues Phe Tyr 

Further particularly preferred in this regard are variants analogs derivatives and fragments, and variants ana>ogs 
and derivatives of the fragments having the ammo ac d sequence ofthe HC gp39-L polypeptide of Figure 1 or 2 m 
which several a few 5 to 1C 1 to 5 1 to 3 2 1 or no ammo acid residues are substituted, deleted or added in any 
combination Especially preferred among these are silent substitutions additions and deletions which do not alter the 
properties and activities of the HC gp39--_ Also especially preferred in this regard are conservative substitutions Most 
highly preferred are polypeptides having the amino acid sequence of Figure 1 or 2 without substitutions 

The polypeptides and polynucleotides of the present invention are preferably provided in an isolated form, and 
preferably are purif-ed to homogeneity 

The polypeptides of the present invention include the polypeptide of SEQ ID NO [2] or [4] (in particular the mature 
polypeptide) as wel as polypeptides which have at least 50°o identity to the polypeptide of SEQ ID NO [2] or [4] and 
more preferaby at east 90/\ similarity (more preferably at least 90 c o identity) to the polypeptide of SEQ ID NO [2] or 
(4| and still more p r eferably at least 95°o similarity (still more preferably at least 95°o identity) to the polypeptide of 
SEQ ID NO [2] or |4] and also include portions of such polypeptides with such portion of the polypeptide generally 
containing at least 30 ammo acids and mere preferably at least 50 amino acids 

As known in the art "similarity" between two polypeptides is determined by comparing the amino acid sequence 
and its conserved ammo acid substitutes of one polyoeptide to the sequence of a second polypeptide Moreover also 
known in the art is "identity" which means the degree of sequence relatedness between two polypeptide or two poly- 
nucleotides sequences as determined by the identity of the match between two strings of such sequences Both identity 
and similarity can be readily calculated 'Computational Molecular Biology Lesk AM ed Oxford University Press 
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Now York 1 Q 89 Biccomputinq Informatics rind Genome Projects Smith 2 1 W ed Academic Press NewVoik 1 QC <3 
Computer Analysis of Sequence Data Pant I Griffin AM -ind Grf'm H G cds ^umana Press New Jersey 1 QQ 4 
Soqucroo Analysis in Molecular B oloqy von Heinje G Academic Press 1 ana Sequence Analysis Pr mor Grib- 
s*ov VI nndDeveieux J cds M Stockton Press New York 1991. While there exist -j number of methods t d measure 
identity and simnlanty between two polynucleotide or polypeptide sequences the terms "iJentity" and "similarity" am 
well knewn to skilled artisans (Canlio H and Lipman D SIAM J Applied Math 48 1073 \ \ 95Si) Methods commonly 
employed to dote- mine icentity or similarity between two sequences include but -ire not limited to disclosed i-n Guide 
to Huge Computers Mann J Bishop ed Academic Press San Diego '9°4 and Canllo H and Lipman C SIAM 
J Applied Math 4& 107 3 (1 986) Preferred methods to cotermine idcmity are designed to give the largest matcn 
between the two sequences tested Methods to determine identity and similarity are cod ,4 ied m computer programs 
Preferred computer program methods to determine identity and similarity between two sequences include but are not 
limited to GOG orogram package 'Devereux J et ai Nucleic Acids Research 12( 1 ) 387 ( 1 984)1 BLASTP 3LASTN 
FASTA ■■ Atschu: SF et al J Molec Biol 215 403 (1990)) 

Fragments or portions c* the polypeptides of the present invent-on may be employed fot producing the correspond- 
ing *uli-longth polypeptide by peptide synthesis therefore 'tie fragments may be employed as intermediates for pro- 
ducing the fulPongth polypeot des Fragments or portions o f the polynucleotides of the present invention may oe used 
to 3vnthes./e fuil-iength polyn jcleotidt?s of the present invention 

Fragments may be "free-standing " i e not part of cr *Y.sed to otner arriino acids or polypeptides or they may be 
comprised within a larger polypeptide of which they form a part or region When compnsec within a larger polypeptide 
the oresently discussed fragments most preferably form a single continuous region However several fragments may 
be compnsed within a single larger oc-iypeptido For instance coram preferred embodiments relate to a fragment of 
a HC gp39-L polypeptide of the present comprised wthin a precursor polypeptide designed for expression in a host 
and having Heterologous pre anc pro-polypeptide regions fused to the am^o terminus of the HC gp39-L fragment and 
an additional region fused to the carboxyl term-nus of the fragment Therefore fragments in one aspect of the meaning 
intended herein refers to the portion or portions of a fusion oolypeptide or fusion protein derived from HC gp39-L 

As representative examoles of polypeptide fragments of the invention there may oe mentioned those which have 
from about 5-1 5 10-20 15-40 30-55 41-75 41-80 41-90 50-100.75-100.90-115 100-125. and 1 10-1 1 3 amino acids 
long 

In this context about mc udes the particularly recited range and ranges larger or smaller by several a few 5 4 3 
2 or 1 am no acid at either extreme or at both extremes Fo r instance about 40-90 amino ^cids in this context means 
a polypeptide t r agment of 40 p^us cr minus several a few 5 4 3 2 or 1 amino acids to- 90 plus or minus several a 
few 5 4 :i 2 or 1 amino acid residues i e ranges as broad as 40 minus several amino acids to 90 plus several am. no 
ac 'ds to as narrow as 40 plus several amino ac ids to 90 minus several amino acids 

Hignly preferred in t^is regard are the recited ranges plus or minus as many as 5 amino acids at e.ther or at both 
extremes Particularly highly preferred are the recited ranges plus or minus as many as 3 amino acids at either or at 
both the recited extremes Especially particularly highly preferred are ranges plus or minus 1 ammo acid at either cr 
at ooth ex'remes or the recited ranges with no additions or deletions Most highly prefered of all in this mgard are 
fragments from about 5-1 5 1 C -20. 15-40 30-55 4-75 41 -SO. 41-90 50-1 00. 75-1 CO 90^115 100-125 ard 110-113 
amino acids long 

Among especally p r eterred fragments of the invention are truncation mutants of HC qp39-L Truncation mutants 
include HC gp39-L polypeptides having the ammo acid sequence of Figure 1 or 2 or of varants or derivatives thereof 
except foi deletion of a continuous series of residues (that is a continuous legion part or portion) that includes me 
amino term-nus or a continuous series c-f residues that includes the carboxyl terminus or as in double truncation 
mutants ae'oticn of two continuous series of residues one including the amino terminus and one including the carboxyl 
terminus Fragments having the si/e ranges set out about also aie preferred embodiments of truncat-on fragments 
whicn dm especially preferred among fragments generally 

Also preferred in this aspect of the invention are fraqments characterized by structural or functional attributes of 
HC gc3 a -L Preferred embodiments o f the invention in this regard include fragments that comprise aipha-holix and 
alpha-helix form'ing regions ( . "a'pha-re gions" > oeta-sheet and beta-shee'-forming regions ("beta-regions"- turn and 
turn-forming regions ("turn-regions") coil and coil-forming regions < "coil-regions") hycrophilic roqions hydrophobic 
rognns alpha amphipathic regions beta amphipathic regions flexible regions surface-fomn nq regions and high an- 
tigenic index regions of HC gp39-L 

Amorg highly preferred fragments in this legafc are those that c cmpr ise reqionsof HC ep3 c -Lthat combine several 
structural features such as several of the features set out above In this regard the regicns defined by the residues 
about 10 'o about 20 about 40 to about 50 about 70 to about °0 ^nd about 100 to about 11 3 of Fiqure l or 2 which 
all are characterized by amino acid compositions highly :haractenstic of turn-regions hydrophilic regions ''lexible- 
regions surface-forming regions and high antigenic index-regions are especially highly preferred regions Such re- 
gions may be comprised within a larger polypeptide or may te by themselves a preferred fragment of the present 
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- ^ru-er ^^'ocoa -q'ji ens -m "icse that mediate -ict^^es of -iC ^p3'--L_ Most y ^ro'e rr Ga ;n tr.s 'oqnra a-o 
hagments that hrivc a chemical CiCic.qic.il or ctho r activity of HC go3 G -L 'H-oudinq these wan a s.miiar activity or 
improved activity or with a decreased ^nzJesiraoie activity Higniy preferred in this reaard are fragments that contain 
-cq;ons ihril are hcmoicgs m sequence or n posit-cn or m coin sequence ana to achve 'eqions of related polypeptides 
sucn as the reiated polypeptide of HC qp3 G Among particularly preferred fragments n 'hose regards -ire truncation 
mutants as discussed above 

It will be appro :iated that the invention also relates to among others polynucleotides encoding the aforementioned 
fragments polynucleotides that hybrrdi/e to polynucleotides encoding the fragments particularly those that hybridize 
under stringent conditions and polynucleotides such as PGR pr.mers for amplify ng polynucleotides that encode tne 
fragments In these regards preferred polynuc eotides are those that correspondent to the preferred fragments as 
discussed above 

Vectors, host cells, expression 

The present invention also relates to vectors which inciude polynucleotides of the present invention host cells 
which are genetically engineered with vectors of the invention and *he production of polypeptides of the invention oy 
recombinant techniques 

Host cells can be genetically engineered to incorporate polynucleotides and express polypeptides of the present 
invention. For instance polynucleotides may be introduced into host cells using well known techniques of infection 
transduction transfection transvection and transfc rmation The polynucleotides may be introduced alone or with other 
polynucleotides Such other polynucleotides may be introduced independently co-introduced or introduced joined to 
the polynucleotides of the invention 

Thjs for instance polynucleotides of the nvention may be transfected into host ceils with another separate 
polynuc leotide encoding a selectable marker using standard techniques for co-t r anstection and selection in for n- 
stance mammalian cells In this case the polynucleotides generally will be stably mccrpcrated into the host cell genome 

Alternatively the polynucleotides may bo joined to a vector containing a selectable marker for propagation in a 
host The vector construct may be introduced -nto host cel:s by the aforementioned techniques Generahy a plasmid 
vector is introduced as DNA in a precipitate such as a calcium phosphate precipitate or m a complex with a charged 
lipid Eiectroporation also may be used to introduce polynucleotides into a host If the vector is a v : rus ft may be 
packaged in vitro or introduced into a packaging eel! and the packaged virus may be transduced into cells A wide 
variety of techniques suitable for making polynucleotides and for introducing polynucleotides into cells in accordance 
with this aspect of the invention are well known and routine :o those of skill in the art Such techniques are reviewed 
at length in Sambrook et al cited above which is Mustrative of the many laboratory manuals that detail these techniques 
In accordance with this aspect of the invention *he vector may be for example a plasmid vector, a single or double- 
stranded phage vector a single or double-stranded RNA or DNA viral vector Such vectors may be introduced into 
cells as polynucleotides oreferabiy DNA by we. I known techniques for introducing DNA and RNA into cells The vec- 
tors in the case of phage and viral vectors also may be and preferably are introducec into cells as packaged or cn- 
capsidated virus by well known techniques for infection and transduction Viral vectors m;ay be replication competent 
or replication defective In the latter case viral propagation generally will occur only in compiernenting host cells 

Preferred among vectors in certain respects are those for expression of polynucleotides and polypeptides of the 
present invention Generally such vectors comprise cis-actmg control regions effective for expression in a host oper- 
atively iinked to the polynucleotide to be expressed Appropriate trans-acting factors eithe r are suppled by the host 
supplied by a complementing vector or supplied by the vector itself upon introduction into the host 

In certain preferred embodiments in this regard the vectors provide for specific expression Such specific expres- 
sion may be inducible expression or expression only in certain types of cells or both inducible and cell-specific Par- 
ticularly preferred among inducible vectors are vectors that can be induced for expression by environmental factors 
that are easy to manipulate such as temperature ana nutrient additives A variety of vectors suitable to this aspect of 
the invention including constitutive ard inducible expression vectors for use in prokaryotic and eukaryotic hosts are 
well known and employed routinely by those of skill in the art 

The engineered host cells can be cultured in conventional nutrient media which may be modified as appropriate 
for inter alia activahng promoters select. ng transformants or amplifying genes Cuttu-e conditions such as temper- 
ature pH and the like previously usea with the host cell selected for expression generally will be suitable for expression 
of polypeptides of the present invention as will be appareni to those of sMI in the art 

A great variety of expression vectors can be used to express a polypeptide of the invention Such vectors include 
chromosomal episomal and virus-derived vectors e g vectors derived from bacterial plasmids 'rom bacteriophage 
from yeast episomes from yeast chromosomal elements from viruses such as baculoviruses papova viruses such 
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as 3V40 vaccinia viruses adenoviruses fowl pox viruses pseudorabies viruses and retroviruses and vectors derived 
from combinations thereof such -is those derived from c lasmid and bacter lophage genetic elc rnents such as cos rn ids 
and pha^emids all may do used for expression in accordance with this aspect of the present invention Generally any 
vector suitable to maintain pr op^gato or OKpcss polyn jeleot'des to express a polypeptide in a host may be used for 
expression in this regard 

The appropriate DNA sequence may oo inserted .nto the vector by any of a variety of well-known and ;outire 
techniques In general a DNA se ^uence for o*pr ession is joined to an express ion vector cy cleaving -he DN A sequence 
and the expression vector with one or more restriction endonu leases and then joining the restriction 'ragments tccether 
using T4 DNA hgase Procedures for restr-ct on and ligation that can be used to this end are well Known anc routine 
to those of skill Suitable procedures in this regard and for constructing expression vectors using alternative techniques 
which also are well known and routine to tnose skilled in the art are set forth in great cetail in Sambrook et al cited 
elsewhere here n 

The DNA sequence in tne expression vector is operatively linked to appropriate expression control sequencers^ 
including, for instance a promoter to direct mRNA transcription Representatives of such promoters include the phage 
lambda PL promoter the E col: lac trp and tac promoters, the SV40 early and late promoters and promoters of retroviral 
LTRs to name just a few of the well-known promoters it will De understooc that numerous promoters not mentioned 
are suitable for use in this asped of the invention are well known and readily may be employed by those of skill in the 
manner llustratea by tne discussion and the examples herein 

In general expression constructs will contain sites for transcription initiation and termination and in the transcribed 
region a nbosomo binding site for translation The coding portion ot the mature transcripts exp r essed by tne constructs 
will include a translation mit.atmg AUG at tne oeqmmng and a termination codon appropriately positioned at the end 
ot the polypeptide to be translated 

In addition the constructs may contain control regions that regulate as well as engender expression Generally 
in accordance wth many commonly practiced procedures such regions wiii operate by controlling transcription such 
as repressor binding sites ana enhancers among others 

Vectors fc propagation and expression generally will include selectable markers Such markers also may be suit- 
able tor amplification or the vectors may contain additional markers for this purpose In this regard the expression 
vectors preferably contain one or more selectable marker genes to provide a phenotypic trait for selection of transformed 
host cells Preferred markers -nclude dihydrofolate reductase or neomycin resistance for eukaryotic cell culture and 
tetracycline or ampicilhn resistance genes tor cultunng E con and other bacteria 

The vector containing the appropriate DNA sequence as described elsewhere herein as well as an approp-' late 
promoter and other appropriate control sequences may be introduced into an appropriate host using a variety of well 
known techniques suitable -o expression therein of a desired polypeptide Representative examples of appropriate 
hosts include bacterial cells such as E coli Streptomyces and Salmonella typhiimunum cells f ungal cells sucn as 
yeast ceils: insect cells such as Drosophila S2 and Spodoptera Sf9 eel s animal cells such as CHO COS and Bowes 
melanoma cells and plant cells Hosts for of a great variety of expression constructs are well known and those of skill 
w : l be enabled by the present disclosure readily to select a host for expressing a polypeptides in accordance with this 
aspect of 'he present invention 

More particularly, the present invention also includes recombinant constructs such as expression constructs com- 
posing one or more of the secuences described above The constructs comprise a vector such as a plasmid or viral 
vector nto which such a sequence of the invent on has been inserted The sequence may be inserted in a forward or 
reverse orientation In certain preferred embodiments in this regard the construct further comprises regulatory se- 
quences nclucmg for example a promoter operably linked to the sequence Large numbers of suitable vectors and 
promoters are known to those of skill -n the art and thee are many commercially availab'O vectors suitable for use n 
the present invention 

The following vectors wmch arc commercially available a- e provided by way of example Among vectors preferred 
for use n bacteria are pGE70 pGE60 and pGE-9 available from Qiagen pBS vectors Phagcscnpt vectors Bluescrict 
vectors pNHSA pNH16a pNH1~A pNH46A avarable from £* ratagene and p>trc9 Q a pKK223-3 cKk 233-3 pL R540 
pR T5 available from Pharmacia Among preferred eukaryot:-: vectors are pWLNEO pSVPCAT pOG44 pXT 1 and 
pSG available from Stratagene and pSV*3 cBPV pMSG and pSVL available from Pharmacia These vectors are 
listed sciciy by way of illustration of the ma^y :cmme r cially available and well known vect ors that are available to* those 
of skil in the art for use in accordance with this aspect o* the present mvemon it will ce appreciated that any other 
plasmia or vector suitable for for example introduction maintenance propagation or expression of a polynucleotide 
or polypeptide of the invention in a host may be used in this aspect of the invention 

Promoter regions can be selected from any desired gene using vectors that contain a -eporter transcription unit 
lacKing a promoter region such as a chloramphenicol aoetyl transferase ("CAT"i transcription unit downstream of 
restriction site or sites for introducing a candidate promoter fragment i e a fragment that may contain a promoter As 
is well known introduction into the vector of a promoter-containing fragment at the restriction site upstream of the cat 
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gone O'' ^o' ■ jorb p-od^cLc^- c' CAT -icL. ty o.r.iC" 1 can DC detected oy sldnan'a CAT -lSSnys Vectors s ■ . >t -idIo to t^'S 
•: r o v ■'-.*. o : i .v :"u 'G.iG.'y -iVmi.-ibiO C\c s^.::~ \ oc to; s nf o c-KK232-~ d^a oC M7 T'--s q<c- -ote f s tor oxor ess -en 
of pOiy r leot-des of :nc present invent-on inciuce net on:y well tsnown and readny available promoters but also pro- 
moters that rendily may cc octa;ned by the foregoing technique using a reporter gene 
r " Among Known bactenai promoters suitable for expression of polynucleotides rind polypeptides m accordance with 

the present invention are the E col i ;ac^ and lacZ promotes the T3 and T7 cremators the gpt promoter the lambca 
PR PL promoters rind the trp oromc'ter 

Among known eukaiyotic oromoters suitable >n this regard rire the CMV immediate early promoter the HSV thy- 
midine Kinase promoter the early rind late SV40 promoters the promoters of retroviral LTRs such is those of tre 
RO'US sarcoma virus i"RSV"; and metaiiotnionem promoters such as the mouse rmetallothionein-l promoter 

Selection of approprate vectors and promoters for expression in a host cell is a well known procedure ana the 
requisite techniques for expression vector construction introduction of the vector into the host and expression in the 
host are routine skills in the an 

The present invention also relates to host ce Is containing the above-described constructs discussed above The 
1 ? host cell can be a higher eu karyotic cell such as a mammalian cell or a lower eukaryotic cell such as a yeast ce 1 ! or 
the host cell can be a prokaryotic ceil such as a bacterial cell 

Introduction of the construct into the host ee l can be effected by calcium phosphate transfection DEAE-dextran 
mediated transfection cationic hptd-mediated transfection electroporation transduction infection or other methods 
Such methods arc described r. many standard laboratory manuals such as Davis et al BASIC METHODS IN MO- 
20 LECULAR BIOLOGY ( 19861 

Constructs in host cells can be used in a conventional manner to produce the gene product encoded by the re- 
combinant sequence Alternatively the polypeptides of the invention can be synthetically produced by conventional 
peotide synthesizers 

Mature proteins can be expressed in mammalian cells yeast bacteria or other cells under *he control of appro- 
~5 pnate promoters Cell-free translation systems can also be employed to produce such proteins using RN As derived 
from the DNA constructs of the present invention Appropriate cloning and expression vectors for use with prokaryotic 
and eukaryotic hosts are described by Sambrook et al MOLECULAR CLONING A LABORATORY MANUAL 2nd 
Ed Cold Spring Harbor Laboratory ^ress Cold Spring Harbor N Y (1959) 

Generally recombinant expression vectors will include origins of replication a promoter denvec from a highly- 
30 expressed gene to direct transcription of a downstream structural sequence and a selectable marker to permit isolation 
of vector containing cells after exposure to the vector Among suitable promoters are those derived from the genes 
that encode glycolytic enzymes such as 3-phosphoglycerate kinase ( "PGK"). a-factor acid phosphatase, and heat 
shock protems among others Selectable markers mciude the ampicilhn resistance gene ofE colt and the trp1 gene 
of 3 corevistae 

35 Transcription of the DNA encoding the polypeptides of the present invention by higher eukaryotes may be increased 

by inserting an enhancer sequence into the vector Enhancers are cis-acting elements of DNA usually about from 10 
to 300 bp that act to increase transcriptional activity of a promoter in a given host cell-type Examples of enhancers 
include the SV40 enhancer which is located on the late side of the replication origin at bp 100 to 270 the cytomega- 
lovirus early promoter enhancer the polyoma enhancer on the late side of the replication origin and adenovirus en- 
hancers 

Polynucleotides of the invention encoding the heterologous structural sequence of a polypeptide of the invention 
generally will be inserted into the vector using standard techniques so that it is operably linked to the promoter for 
expression The polynucleotide will be positioned so that the transcription start site is located appropriately 5' to a 
ribosome binding site The ribosome binding site will be 5' to the AUG that initiates translation of the polypeptide to be 

-5 expressed Generally there will be no other open reading frames that begin with an initiation codon usually AUG and 
lie between the ribosome binding site and the initiating AUG Also generally there will bo a translation stop codon at 
the end of the polypeptide and there will be a poiyadenylation signal and a transcription termination signal appropriately 
disposed at the 3* end of the transcribed region 

For secretion of the translated protein into the lumen of the endoplasmic reticulum into the oenplasmic space or 

50 into the extracellular environment appropriate secretion signals may be incorporated into the exoressed polypeptide 
The signals may be endogenous to the polypeptide or they may be heterologous signals 

The polypeptide may be expressed in a modified form such as a fusion protein and may include not only secretion 
signals but also additional heterologous functional regions Thus for instance a region of additional amino acids 
particularly charged ammo acids may be added to the N -term in us of the polypeptide to improve stability and persistence 

55 in the host cell during purification or during subsequent handling and storage Also region also may be added to the 
polypeptide to facilitate purification Such regions may be removed prior to final preparation of the polypeptide The 
addition of peptide moieties to polypeptides to engender secretion or excretion to improve stability and to facilitate 
purification among others are familiar and routine techniques in the art 
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Suitable prckaryotic hosts for propagation maintenance or expression of polynucleotides and polypeptides in 
accordance with the invention include Es:henchia coli Bncillus subtihs and Salmon-: Ha tyohimunum Various species 
of Pso l domonas 3 1 r cptomyces and Staphylococcus arc suitable hosts in tins regard Moreover runny othe r hosts 
.-i\so Hnown to those of skill -may be employed in this regard 

As i representative but non-limiting example useful expression vectors for bacterial use can comprise a selectable 
marker -ind bacterial origin of replication derived from commercially available plasmids comprising genetic elements 
of the wel known cloning vector pBR32^ (ATCC 370 17) Sucli commercial vecters include fo f " example pK.K223-3 
■ Pharmacia Finn- 'Chemicals Uppsala Sweden) and GEM1 (Promega Biotec iVadisor Wf USA) These p3R322 
'bachocne" sect.ons are combined with an appropriate promoter and the structural sequence to be expressed 

Fol. owing transformation of a suitable host strain and growth of the host strain to an appropriate cell density whore 
the selected promoter is inducible it is induced by appropriate means (e g temperature shift or exposire tochorric.nl 
nducer. and eel s are cultured tor an additional period 

Cells typically then are harvested by eentnfugation disrupted by physical or chemical means and the resulting 
:rude extract retained for further punficat on 

M crobial ce : ls employed m expression of proteins can be disrupted by any convenient method, including freeze- 
thaw cycling, somcation. mechanical disruption or use of cell lysmg agents sucn methods are well knew to those 
skilled in the art 

Various mammalian col culture systems can be employed for expression as well Examples of mammal an ex- 
pression systems include the COS -7 lines of monkey kidney fibroblast described in G-uzman et a I Coli 23 ■ 75 1 1 981 i 
Other cell lines capable of expressing a compat ble vecto- include for example theC-127 3T3 CHO HeLa human 
Kidney 293 and BhK cell lines 

fVammalian expression vectors will comprise an origin of replication a suitable urometer and enhancer and also 
my necessary nbosome binding sites pelyadenylation sites splice donor and acce\:\or sites transcriptional termina- 
tion socuences and 5' flanking non-transcribed sequences that are necessary for expression n certain preferred 
embodiments in this regard DNA sequences denved from the 3V40 splice sites and the 5V40 polyadcrylation sites 
-ire used for requrod non-transcribed genetic elements of these types 

T'^e HO qp35-L polypeptide can be recovered and purified from recombinant coll cultures by well-known methods 
inducing ammonium sulfate or ethanoi precipitation acid extraction anion or cation exchange chromatography phos- 
phoce.lulose c hromatography hydrophooc interaction chromatography affinity chromatog-aphy hydroxylapatite chro- 
matography and lectin chromatography Most oieterably high performance liquid chromatography CHPLC". is em- 
oloyea for purification Wel known techniques lor refolding protein may be employee :o regenerate active comormation 
when the polypeptide is denatured during isolation and or purification 

Polypeptides of the present mvertion inc i.de naturally purified products products d chemical synthetic proce- 
dures and products produced by recombinant techniques from a prokaryotic or eukaryotic nost including for example 
oacte-al yeast, h qher plant insect and mammalian cells Depending upon the host empoyed in a recombinant pic - 
ducticn procedure the polypeptides of tne present invention may be glycosylatec or may be ron-giycc svlated In 
addition polypept des of tne invention may a so include an in-tial modified methicrme residue, n some cases as a 
result jt host-mediated processes 

HC gp39-L pclynucleot des and polypeptides may be used in accordance with the present invention for a vanety 
of applications particularly those that make use cf the chemical and biological properties of HC- gp39-L Additional 
applicatons relate to diagnosis and to treatme"' of c-sorcers of cells tissues and c-gan sms These aspe:ts of the 
invenron are .llustratod further by the follow ng ciscussion 

Polynucleotide assays 

This invention is also re'ated to the use of tne HC qp39-L polynucleotides to detect complementary polynucloot : des 
such as f or example as a diagnostic reagent Detection of a mutated form of HC gp39 o_ associated with a dysfunction 
will provide a diagnostic too that can add or dof're a c agnosis of a disease or susceptibility tea disease which results 
trom un Jer-expression oi ove; -expression or altered expression of HC gp3 Q ~L ir-d vidua s carry, ng muta-ions in tne 
HC: gpG^-L gene may be cetected at the DNA evei oy a variety of techniques Nucleic acids for diagnosis may oe 
■■^hta-fo-i from a patient's colls such -<s from blood .rine saliva tissue biopsy anc autopsy material The genomic 
DNA may be used directly tor detection or may be amplified enzymatically by using PC R puof to- analysis PCR (SaiKi 
et al Ndtuie 324 163-166 i I966ij RNA or cLa JA may also be used in the same ways As an example PCR primers 
compementary to the nucleic acid encoding HC gp3--L can be used to identify and analyze HC gp3Q-L expression 
and mutations For example deletions and insertions :an be detected by a change in si/e of the amplified product in 
comparscn to tne normal genotype Point mutations can oe identified by hybridizing amplified DNA to radiolabeled 
HC qp3^-L RNA or alternatively radiolabeled HC gp39aL antisense DNA sequences Perfectly matched sequences 
can be distinguished from mismatched duplexes by PNase A digestion or bv differences in melting temperatures 
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Sequence o ifoic-ncus cot ween a 'Cogence qe°o in a qenes nav nq it' ens a' so iv oo r cvo -i ed ov cvect DNA 
^ra.O'V crc^ea DNA soqme-'ts --:y ::o emcoyed -is ceeos tc rjotoct scoc-t-c DNA seg-^o'-ts r ^-o 

sc si! iv = ty o! s^cn met boas Cnn oe greatly enhanced by appropriate jso :f or -inciter amp .^Criticn me-rcd Fci 

example a sequencing pnmor is jsed with doub^c-st'anaed PGR proajct o f a s.nqie-strandea :empiate molecule 
? gc r crated by a modified PCR The seq jence aetef mmatior is performea t y c onventionai procedures w-th raciclabeled 
'T.-Ciootiae O! bv automatic sequencing procedures with *ioor oscent-tngs 

Genetic testing cased on DNA sequence differences may be achieved by detection of alteration ,n electrophoretic 
mobility of DNA fragments n gels with or without denaturing agents Small sequence deletions and insertions can be 
visualized by high resolution gel electrophoresis DNA fragments of different sequences may be distinguished on de- 
naurmg formamide gradient gels in which the mobilities of deferent DNA fragments are retardec m the gel at different 
positions according to thetr specific melting or pa r t-al melting temperatures isee e g Myers et al Science 230 1242 
< ■ 355 »j 

Sequence changes at specific locations aiso mi ay be rovea-ed by nuclease protection assays such as RNase and 
Si protection or the chemical cleavage method le g Cotton et ai Proc Natl Acad S a USA. 85 43 Q 7-4401 M955j) 
? ^ Thus the detection of a specific DNA sequence may be achieved by methods such as hybndi/ation RNase pro- 

tection chemical cleavage drect DNA sequencing or the use of restriction enzymes <o q restriction fragment length 
polymorphisms i"RF_P"i and Southern blotting of genomic DNA 

In accordance with a further aspect of the invention there is provided a process for diagnosing rheumatoid and 
osteoarthritis osteoporosis arthercsclerosis metastatic cancers periodontia chronic renal diseases etc or a suscep- 
-0 ability to such diseases/disorders T hus a mutation in HO gp39-L indicates a susceptibili'y to rheumatoid and osteoar- 
thritis osteoporosis atherosclerosis metastatic cancers periodontia chronic renal diseases etc and the nucleic acid 
sequences described above may be employed in an assay for ascertaining such susceptibility Thus for example, the 
assay may be employed to determine a mutation m a HC gp39-L protein as herein described such as a deletion 
truncation insertion frame shift etc with such mutation being indicative of a susceptibility to the above disorders; 
diseases 

The invention provides a process for diagnosing particularly rheumatoid and osteoarthritis osteoporosis artherc- 
sclerosis metastatic cancers periodontia chronic renal diseases etc comprising determining from a sample derived 
from a patient an abnormally decreased or increased level of expression of polynucleotide having the sequence of 
Figure 1 or 2 (SEQ ID NO [1] or [3]) Decreased or increased expression cf polynucleotide can be measured us nq 
JO any on of the methods welt known in the art for the quantation of polynucleotides such as for example. PGR. RT-PCR 
RNase protection Northern blotting and other hybridization methods. 

In addition to more conventional gel-electrophoresis and DNA sequencing mutations can also be detected by in 
situ analysis 

Chromosome assays 

The sequences of the present invention are also valuable for chromosome identification The sequence is specif- 
:cally targeted to and can hybndi/e with a particular location on an individual human chromosome Moreover there is 
a current need tor identifying particular sites on the chromosome Few chromosome marking reagents based on actual 

io sequence data (repeat polymorphisms) are presently available for marking chromosomal location The mapping of 
DN As to chromosomes according to the present invention is an import 3nt first step in correlating those sequences w : th 
yene associated with disease 

Briefly sequences can be mapped to chromosomes cy preparing F'CR primers (preferably 15-25 bp) from the 
cDNA Computer analysis of the 3' untranslated region is used to rapidly select primers that do not span more than 
one exon in the genomic DNA because primers that span more tnan one exon could complicate the ampl'ficat : on 
process These primers are then used for PCR screening of somatic cell hybrids containing individual human chromo- 
somes Only those hybrids containing the human gene cor responding to the primer will yield an amplified fragment 

PCR mapping ot somatic cell hybnds is a rapid procedure for assigning a particular DNA to a particular chromo- 
some Using the present invention with the same oligonucleotide primers, sublocalization can be achieved with panels 

50 of fragments from specific chromosomes or pools of large genomic clones in an analogous manner Other mapping 
strategies that can similarly be u sea to mao to its chromosome include in situ hybridization prescreening with labeled 
flow-sorted chromosomes and preselection by hybridization to construct chromosome soecific-cDN A libraries 

Fluorescence in situ hybridization ;F ; SHi of a cDNA clone to a metaphase chromosomal spread can be used to 
provide a precise chromosomal location in one step This technique can be used with cDNA as short as 50 or 60 bases 

£5 For a review of this 'echnique see Verma et al Human Chromosomes A Manual of Basic Techniques Pergamon 
Press New York ( 1 955 ) 

As an example of how this is performed HC GP3°-L DNA is digested and purified with QIAEX II DNA purification 
kit (QIAGEN Inc. Chatsworth CA) and ligated to Super Gosl cosmid vector i STRATAGENE La Jolla CA) DNA is 
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purified using Qingon Plasmid Purification Kit iQIAGEN Inc CrWsworth CA/ and 1 fTiq is labeled by nick translation 
m the presence of Biotin-dATP using BioNick Labeling Kit (GibcoBRL Life Technologies Inc Gaithersburq MDi Bi- 
otimlation is detected with GENE-TECT Detection System rMCNTECH Laboratories Inc Palo Alto CA) In situ Hy- 
bndi/ation is performed on slides using ONCOR Light Hybridization K .t (GNCOP 'jiaither sber q MDi *o detect single 

? copy sequences on metaphase chromosomes Peripheral blood of normal donors is cultured for three days in RPMI 
1640 supplemented with 20/G FCS 3°o PHA and penicillin/ streptomycin synchronized with 10" 7 M methotrexate for 
1 7 hours and is washed twice with unsupplementeci RPMi C oils are incubated wtr 1 Q~ : ' M thymicme for 7 hours The 
cells are arrested in metaphase after 20 minutes incubation with colcomid (0 5 ug/ml) followed by Hypotonic lysis m 
75 mM K.C.I for 15 minutes at 37^C Cell pellets arc then spun out and fixed -n Carnoy's 'ixative (3 * methanol/acetic 

J o acid) 

Metaphase spreads are prepared by adding a drop of the suspension onto shoes and aid dried Hybridization is 
performed by adding 100 ng of probe suspended in 10 ml cf hybridization mix (50'G formamide 2xSSG 1°o dextran 
sulfate) with blocking human placental DNA 1 ug/ml) D robe mixture s denatured for 10 minutes in 70 3 C water bath 
and incuoated for 1 hour at 37°C before placing on a prewarmed (37 3 C ■ slide which is previously denatured in 70°o 
= formamide/2xSSC at 70°G and dehydrated in ethanol series chilled f o 4 3 C 

Slides are incubated for 16 hours at 37°C in a humidified chamber Slides are washed in 50°.. formamide/2xSSC 
for 10 minutes at 41 °C and 2xSSG for 7 minutes at 37 3 C Hybridization probe is detected by incubation of the slides 
with FITC-Avidin (ONCOR Gaithersbetg MD) according to the manufacturer protocol Chromosomes are counter- 
stained with propndium iodine suspended in mounting medium Slides are visualized using a Leitz OPTHOPLAN 2-epi- 
-0 fluorescence microscope and five computer images are *aken using Imagenetics Computer and Macintosh printer 

Once a sequence has been mapped to a precise chromosomal location the physical position of the sequence on 
the chromosome can be correlated with genetic map data Such data are found, for example in V McKusick Mendelian 
Inhentance in Man (available on line th r ougn Johns Hopkins University Welch Medical Library) The relationship be- 
tween genes and diseases tha* have been mapped to the same chromosomal r egion are then identified through linkage 
-5 analysis (comhentance of physically ad.acent genes) 

Next t is necessary to determine the d fferences in the eDNA or genomic sequence between affected and unaf- 
fected individuals. If a mutation is observed n some or a : t of the aflected individuals but not in any normal individuals 
then the mutation is likely to be the causative agent of the disease 

With current resolution of physica' mapping and genetic mapping techniques -i cDNA precisely localized to- a 
oo chromosomal region associated with the disease could be one of between 50 and 500 potential causative genes (This 
assumes i megabase mapping resolution and one gene pe: 20 kb) 

Polypeptide assays 

The oresent mvention also relates to a diagnostic assays such as quantitative and diagnostic assays for detecting 
levels o* HC gp39-L protein in ceils and tissues including determination of normal and abnorma' levels Thus 'or 
instance a diagnostic assay m accordance with the invention for detecting over-expression of HC cp39-L protein 
compared tc- norma' control tissue samples may be used to detect the presence of rheumatoid and osteoarthritis 
osteoporosis, atherosclerosis metastatic cancers periocon'ia chronic renal d'seases etc to- example Assay tech- 

■*o niquos that can be used to determine levels of a protein sucn as an HC gp39-L protein of the present invention in a 
sample derived f'om a host are well-known to those of skill in the art Such assay methods include radioimmunoassays 
compet.tive-binding assays Western Blot analysis and ELISA assays Among these ELISAs frequently are preferred 
An ELISA assay initially comprises preparing an antibody specific to HC gp39-L preferably a monoclonal antibody In 
addition a reoorter antibody generally is prepared which binds tc the monoclonal antibody The reporter antibody is 

+^ attached a detectable reagent such as radioactive fluorescent or enzymatic reagent in this example horseradish 
peroxidase enzyme 

To carry out an ELISA a sample >s removed from a host -ind incubated on a solid support e g a polystyrene dish 
that binds the proteins in the sample Any free protein binding sites on the disn are then covered by incubating with a 
non-specific protein such as bovine serum albumin Next the monoclonal antibody :& incubated m the dish during which 

50 time the monoclonal antibodies attach to any HC gp39-L p-ote^s attached to the polystyrene dish Unbound mc noclonal 
antieody is washed out with buffer The reporter antibody Imkeo to horseradish peroxidase is placed in the dish resulting 
in binding of the reporter antibody to any monoclonal antibody bound to HC gp39-L Unattached reporter ar tibody is 
then washec out Reagents for peroxidase activity including a color imetr ic substrate are then added to the dish Im- 
mobilized peroxidase linked to HC gp39-L through the pnmary and secondary antibodies produces a colored reaction 

^ product The amount of color developed in a given time period indicates the amount of HC gp39-L protein present m 
the sample Quantitative results typically are obtained by reference to a standard curve 

A competition assay may be employed wherein antibodies specific to HC' gp39-L attached to a solid support and 
labeled HC gp3 G -L and a sample derived from the host are passed Dver the send support and the amoun: of label 
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Antibodies 

Tno ooiypeptides ttnotr fragments or other derivatives or nnalogs thereof or ceNs expressing them can be used 
as an irrvnunoaen to coduce antibodies thereto These ant todies can oe ; c>r example polyclonal or monoclonal 
antibodies T he present invention also includes cnimenc single chain and numani/ed antibodies as well as F^b 
fragments or the product of an Fab expression library Various procedures known .n the art may be used for the 
production of such antibodies and fragments 

Antibodies generated against the polypeptides corresponding to a sequence of the present invention can be ob- 
tained by direct inject. on of the polypeptides into an animal or by administering the polypeptides to an animal preferably 
a nonhuman The antibody so obtained will then bind the polypeptides itself In this manner even a sequence encoding 
only a fragment of the polypeptides can be used to generate antibodies binding the whole native polypeptides Such 
antibodies can then be used to isolate the polypeptide from tissue expressing that polypeptide 

For preparation of monoclonal antibodies any technique which provides antibodies produced by continuous cell 
I ne cultures can be used Examples include the hybndoma technique (Kohler G and Miistein C Nature 256 495-497 
(1975) the tnoma technique the human B-cell hybndoma technique (Kozbor et a^ Immunology Today 4 72 (1953) 
and the EBV-hybndoma technique to produce human monoclonal antibodies (Cole et al pq 77-96 in MONOCLONAL 
ANTIBODIES AND CANCER THERAPY Alan R Liss. inc (1965) 

Techniques described for the production of single chain antibodies (U S Patent No 4.946 775) can be adapted 
to produce single chain antibodies to immunogenic polypeptide products of this invention Also transgenic mice or 
cither organisms such as other mammals may be used to express humanized antibodies to immunogenic polypeptide 
products of this invention 

The above-described antibodies may be employed to isolate or to identify clones expressing the polypeptide or 
purify the polypeptide of the present invention by attachment of the anttbody to a sohd support for iso.ation and/or 
purification by affinity chromatography 

Thus among others, antibodies against HC gp39-L may be employed to treat/inhibit rheumatoid and osteoarthritis 
osteoporosis, artherosclerosis metastatic cancers periodontia chronic renal diseases etc 

HC gp39-L binding molecules and assays 

HC gp39-L could be used to isolate proteins which interact with it and this interaction could be a target for inter- 
ference Inhibitors of protein-protein interactions between HC gp39-L and other factors could lead to the development 
of pharmaceutical agents for the modulation of HC gp39-L activity 

Thus this invention also provides a method for identification of binding molecules to HC gp39-L Genes encoding 
proteins for binding molecules to HC gp39-L can be identified by numerous methods known to those of skill in the art. 
for example hgand panning and FACS sorting Such methods are described in many laboratory manuals such as for 
instance Coligan et al Current Protocols in Immunology 1 (Rivett. A.J. Biochem J 291 1 -10 { i 993)) Chapters f i 991 ) 

For example the yeast two-hybrid system provides methods for detecting the interaction between a *irst test orotein 
and a second test protein in vivo, using reconstitution of the activity of a transcriptional activator. The method -.$ dis- 
closed in US Patent No 5.253 173 reagents are available from Clontech and Stratagene Briefly HC gp39-L cDNA 
is fused to a Gal4 transcription factor DNA binding domain and expressed in yeast cells cDN A library members obtained 
from cells of interest are fused to a transacttvation domain of Gal4 cDNA clones which express proteins which can 
interact with HC gp39-L will lead to reconstitution of Gal4 activity and transactivation of expression of a reporter gene 
such as Gall-lacZ 

An alternative method is screening of >.gt1 1 /.ZAP (Stratagene) or equivalent cDNA expression libraries with re- 
combinant HC gp39-L Recombinant HC gp39-L protein or fragments thereof are fused to small peptide tags such as 
FLAG HSV or GST The peptide tags can possess convenient phosphorylation sites for a kinase such as heart muscle 
creatine kinase or they can be biotmylated Recombinant HC go39-L can be phosphorylated with - 2 [P] or used unla- 
beled and detected with streptavidm or antibodies against the tags >.gt11cDNA expression libraries are made from 
cells of interest and are incubated with the recombinant HC gp39-L washed and cDNA clones isolated which interact 
with HC gp39-L See e g . T Maniatis et al. infra 

Another method is the screening of a mammaiian expression library in which the cDNAs are cloned into a vector 
between a mammalian promoter and polyadenylation site and transiently transfected in COS or 2 G 3 cells followed by 
detection of the binding protein 48 hours later by incubation cf fixed and washed ceils with a iabelied HC gp39-L 
prefereably lodinated and detection of bound HC gp39-L by autoradiography See Sims et al . Science 241 . 555-559 
( 1955) and McMahan et al EMBO J 10. 2821-2832 (1991 ) In this manner pools of cDNAs containing the cDNA 
encoding the binding protein of interest can be selected and the cDNA of interest can be isolated by further subdivision 
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of each pool f 3 1 lowed by cycles of transier 1 1 r hp sf action binding and autoradiography Alter nn lively the cDN A of inter est 
CHP be isolated by transfectinq tno entire cDNA library into mammalian col s and panning the cells on a dish containing 
H3 gp39-L bound to the plate Cells which attach after washing nro lysed and the plasmid DNA isolated amplified in 
bactona dna the cycle of trnnsfection and panning repented until a sinqie cCNA clone is obta ned See See-d ct hI 
Pioc A/a.'/ Acnd Set USA 84. 3 365 i 1957) and Aruffo ct a/ . EM BO J 6 3313- :* Q »7j If the binding protein is secreted 
its cDNA can be obtained by a similar pooling strategy once a binding cr neutralizing assay has been esiab .shed for 
assaying supernatants from transiently transfected cells Genera: methods 'or screening supernatants are Jisclosed 
in Wong el a/ . Science 228. 310-5^5 C9S5) 

Another alternative method is isolation of proteins interacting with HC gp39-L directly from ooM s Fusion proteins 
of HC gp39-L with 3ST or small peptide tags are made and immobilized on beaas Biosyntheticalty labeled or unlabeled 
protein extracts from the cells of interest are prepared incubated with the beads and washed with buffer ^otems 
interacting with HC gp39-L are e uted specifically from, the beads and analyzed oy SDS-PAGE Binding partner primary 
amino -ac id sequence data are obtained by microsequencmg Optionally, the cells can be treated with agents that induce 
a tunctional response such as tyrosine phosphorylation of cellular proteins An example of such an agent would be a 
growth factor or cytokine such as interleukin-2 

Another alternative method is immunoaffinity pu^fication Recombinant HC gp39-L is incubated with 'aceled or 
unlabeled cell extracts and immunoprecipitated with ^nti-HC gp39-L anhcodies The immunoprocipitate is recovered 
with protein A-Sepharose and analyzed by SDS-PAGE Unlabeled prote rs are labeled by biotinylatior and detected 
on SOS gels with streptavidin Binding partner proteins are analyzed by m crosequenc mg Further standard biochem- 
ical Duplication steps known to those sknled in the ar. may be used prior to microsequencmg 

Vet another alternative method is screening ot peptide libraries for binding partners Recomoinant tagged or labeled 
HC- go39-L is used to select peptides from a peptide or phosphopeptide library wh-ch interact with HC gp39-L Se- 
quencing of the peptides eads to identification of consensus peptide sequences which might be found in interacting 
prote ns 

HC- gp39-L binding partners identified by any of *nese methods or other methods which would be known to those 
of ore nary skill ir the art as well as those putative birdmg partners discussed above can be used in the assay method 
of the invention Assaying 'or the presence of HC: gp39-L/bindmg partner complex a r e accomplished by for example 
the yeast two-hybrid system ELISA or mrnunoassays using antibodies specific for the complex In the presence of 
test substances which interrupt or inhibit formation c-' HC gp39-L binding partner interaction a decreased amount of 
cc>mplox jviII be determined relative to a control lacking the test substance 

Assays for free HC qp39-L or binding partner are accomplished by to- example ELISA or immunoassay using 
specific antibodies or by incuoation of radiolabeled HC- gp39-i_ with cells or cell membranes followed by centnf ugation 
or filter separation steps n the presence of test substances which interrupt or nhibit formation Df HC gp39-L/bmding 
partner nteraction. an increased amount of free HC gp39-L or free binding partner will oe de : ermmed relative to a 
control lacking the test suostance 

-clypeptides of the invention also can be used to assess HC gp39-L binding capacity o f HC gp39-L binoing mol- 
ecules in cells or in cell-free preparations 

Agonists and antagonists - assays and molecules 

The HC gp39-L of the present invention may be employee in a process 'or screening for compounds which activate 
■agon'sts) or inhibit activation (inhibitors/antagonists) of the polypeptide of the present invention 

Examples of potential HC gp39-L antagonists are an antibody or in some cases an oligonucleotide whicn binds 
to HC gp39-L that the act vity of the polypeptide is prevented 

Potential antagonists also include proteins wh=ch -ire closely "dared to the binding molecules (such as substrate) 
of 'ho HC- gp39-L i e a fragment of the binding molecules which have lost biological function and when b:nc to the 
HC qp3°-L polypeptide nhibit its activity 

A notent'al antagonist also incudes an antisense construct prepared through : he use of antisense tecnnology 
Antisense technology can be used to control gene expression through trip!e-ne--x formation or antisense CNA or RNA 
cc : h ■:>■ wrvch methods are b-ised on binding of a polynucleotide to ON A or RNA For example the 5' coding portion 
'-■f the ; c ly n ue \og- :dc sequence which encodes for the mature polypeptides of :ne present invention is used to desiqn 
-in art sense RNA o-igon ucleotide of from about 10 tc 40 base pairs in length A CNA ohgonue eotide is designed tc 
be con plementaiy to a req on of tne gene involved in transcription \ [r 'pie heh> ">oo Loo et al Nucl Adds Res 6 3073 
i197^i Cooney er al Science. 24 1 456 (1953) and Dervan et al Science 251. 1360 M D 9l)i thereby preventing 
transcription and the production ot HC gp39-L polypeptide The adsense RNA o iqonucleotide hybridizes to the mRNA 
in vivo -ind blocks translation ofthe mRNA molecule into the HC qp39-L polypeptide (antisense - Okano J Neurochem 
56 550 < 1 GG 1i C'liqodeoxynucleotides as Antisense Inhibitors of Gene Expression CRC P r ess Boca Raton Fl 
, " Q«5 ! , The oligonucleotides described above can also be delivered to cells such that the antisense RNA or C NA may 
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co oa^Oiscj i-iio tc Mf-iCi CfcauC'ion ct^o mC jpC :0 -l cc-yoecticie 

•I-- L ... ■ i V-!.T^Cn'5! :r -l V— i ! '^C : Oi" A f 1 i-J*'' C ' 3 !"0 ^ V Jp 3 - _ ' OC tO' ' > ^^^ I '"n JCOSS'C >0 tO 

c-noi n ^ '^cioe uies c q suest'ateS' sucn that nc f, ^a oiolcq'cal .-ict-v tv s S'ovcted Examples cf sma.l mciecuies 
^clude out n r e -^ct hrTvtcd tc s-^ i" peptides or coot ido-i ike moiecjios 

HC qp3 G -L are ubiquitous .n me mamm^ii^n hes: ana are r osccnsiDie f or many oioloqicai functions .needing 
-r:-ify c-ilHOiCQiOS Acccrj;pgiy it s aesireus to imci compounds and aruqs which stimulate tne mC ap39-L on the ore 
nana nnd which can :n nihil tne turret ion of d HC gp39-L on the other ha f ^d 

in general aqonis:s for hC gp3 Q -L polypeptide are employed for therapeutic and orophylactic uses for rheumatoid 
and osteoarthritis osteoporosis artherosciccsis metastatic cancers periodontia chrome renal diseases etc 

Antagonists inhibitors for HC gp3 Q -L may be emolcyec for a variety of therapeutic and prophylactic uses for rheu- 
matoid and osteoarthritis osteopcrosis atherosclerosis metastatic careers periodontia chronic renal diseases etc 

This invention additionally provides a method of treating an abnormal condition related to an excess of HC gp39-L 
activity which comprises administering to a subject the inhibitor compounds (antagonists) as hereinabove described 
along with a pharmaceutical^ acceptable carrier in an amount effective to inhibit its activity by blocking binding of 
oinamg molecules HC gp3°-L polypeptide 

The invention also provides a method of treating abnormal conditions related to an under-expression of HC gp39-L 
activity which comprises administering to a subject a therapeutically effective amount of a compound which activates 
the polypeptide of the present invention (agonists) as described above in combination with a pharmaceutical^ accept- 
able earner to thereby al'eviate the abnormal conditions 



Compositions and Kits 



The soluble form of the HC gp39-L and compounds which activate or inhibit such polypeptide may be employed 
: n combination with a suitable pharmaceutical carrier Such compositions ccmpr se a therapeutically effective amount 
of the polypeptide or compound and a pharmaceutical!'/ acceptable carrier or excipient Such a carrier includes but is 
not limited to saline buttered saline dextrose water glycerol ethanol and combinations thereof The formulation 
should suit the mode of administration 

The invention also relates to compositions comprising the polynucleotide or the polypeptides discussed above 
Thus the polypeptides of the present invention may be employed in combination with a non-sterile or sterile carrier or 
earners for use with cells tissues or organisms such as a pharmaceutical carrier suitable for administration to a subject 
Such compositions comprise for instance a media additive or a therapeutically effective amount of a polypeptce of 
the invention and a pharmaceutical^ acceptable earner or excipient Such carriers may include, but arc not limited to 
saline buffered sa'ine dextrose water glycerol ethanoi and combinations thereof The formulation should suit the 
mode of administration 

The invention further relates to pharmaceutical packs and kits comprising one or more containers filled with one 
or more of the ingredients of the aforementioned compositions of the invention 



Administration 



Polypeptides and other compounds of the present invention may be employed alone or in conjunction with other 
compounds, such as therapeutic compounds 

The pharmaceutical compositions may be admmistc red in any effective convenient manner including for instance 
admm, stration by topical oral anal vaginal intravenous intraperitoneal intramuscular subcutaneous intranasal or 
intradermal routes, among others 

The pharmaceutical compositions generally are administered in an amount effective for treatment or prophylaxis 
of a specific indication or indications In general the compositions are administered in an amount of at least about 10 
ug/kg body weight In most cases they will be administered in an amount not in excess of about 5 mg/kg body weight 
per cay Preferably in most cases dose is from about 1 0 ug/kg to about 1 mg/kg body weight daily It will be apprec lated 
that optimum dosage will be determined by standard methods for each treatment modality and indication taking into 
account the indication its severity route of administration complicating conditions and the like 

Gene therapy 

The HC: gp39-L polynucleotides polypeptides agonists and antagonists that are polypeptides may be employed 
! n accordance with the present irvention by expression of such polypeptides in vivo, in treatment modalities often 
referred to as "gene therapy " 

Thus for example cells from a patient may be engineered with a polynucleotide such as a DNA or RNA encoding 
a polypeptide ex vivo and the engineered cells then can be provided to a patient to be treated with the polypeptide 
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For example cells may bo engineered ex vivo bv the use of a retroviral plasmid vector containing RNA encoding i 
pcly pep tide of the present invention Such methods are we II -Known in the art dfid their use in the present invention will 
be apparent from 'he teachings herein 

Similarly cells may be engineered in vivo lor expression of a polypeptide in vivo by procedures known in the nr: 
For example a polynucleotide of the invention may be engineered f or expression n a replication defective retroviral 
vector as discussed above The retroviral expression construct then may be isolated and introduced into a packaging 
ceii is transduced with a retroviral plasmid vc :tc r c ootainmg RNA encoding a polypeptide of the present invention such 
that the packaging cell now produces infectous viral particles containing the gene of interest These producer cells 
may oc administered to a patient for engineering cel = s in vivo and expression of the polypeptide in vivo These and 
otner methods for administering a polypeptide of the present invention by sucn metnod should be apparent to those 
skilled -n the art from the teachings of the present invention 

Retroviruses from which the retroviral piasmid vectors herein above mentioned may be derived include but are 
not limited to Moloney Murine Leukemia Virus spleen necrosis v-rus retroviruses such as Rous Sarcoma Virus Harvey 
Sarcoma Virus avian leukosis virus gibbon ape leukemia virus human immunodeficiency virus adenovirus Myelo- 
proliferative Sarcoma Virus and mammary tumor virus In one embodiment the retroviral plasmic vector is derived 
'fom Moloney Murine LeuKemia Virus 

Su:h vectors welt include one or more promoters for expressing the polypeptide Suitable promoters which may 
oe employed include but are not hrrvted to the retroviral LTR the SV40 promoter and the human cytomegalovirus 
■CMV) promoter describee in Miller et al Biotochniques 7 980-990 . 19c9'i. or any other promoter (e g cellular pro- 
moters such as euKaryotic cellular promoters including but not limited to the histone RNA polymerase III and .Vact n 
promoters) Other viral promoters wh ch may be employed include but are not lim.ted to adenovirus oromote r s thy- 
m dine kinase ( TK i promoters and B19 parvovirus promoters The selection of a suitable promoter will be apparent 'o 
those skilled in the art from the teach. ngs contained herein 

The nucleic acid sequence encoding the polypeptide of the present invention will be placed under the control of a 
suitable promoter Suitable promoters which may be employed include cut are rot limited to adenoviral promoters 
such as the adenoviral major late promoter, or Heterologous promoters such as the cytomegalovirus (CMV) promoter 
ihe resciratory syncytial virus (RSV) promoter inducible promoters such as the MMT promoter the metallothione.n 
promoter: heat shocK promoters the albumin promoter the ApcAl promoter: human globin promoters viral thymidine 
kinase promoters such as the Herpes Simple* thymidine kinase promoter: retroviral LTRs (including the modified 
-etroviral LTRs her em above described) the |3-actin promoter, and human growth hormone promoters The promoter 
also may be the native promoter which controls the gene encoding the polypeptide 

The retroviral clasmid vector is employed to transduce packaging cell lines to form producer cell lines Examples 
of packaging eels which may be transfected include but are not limited to the PE501 PA31 7 Y-2 Y-AM PA12 
T19-14X. VT-19-17-H2. YCRE YCRIP GP + E-56 GP+envAm1 2. and DAN cell lines as described in M:ller A Human 
Gene Therapy 1 5-14 (1990) The vector may be transduced into the packaging cells through any means known m 
the a r * Such means include but are not limited to elect roporation the use of liposomes and CaPG4 precipitation n 
one atornative the retroviral plasmid vector may be encapsulated into a liposome or couplec to a lipid and then 
admims'ered to a host 

The producer cell line will generate infectious retroviral vector particles which nclude the nucleic acid sequence 
(Si enccding the polypeptides Such retroviral vector particles then may be emp'oyed to transduce eukaryotic cells 
eithe" m vitro or in vivo The transduced eukaryotic :ells will exoress the nucleic acid sequence(S) encoding the polypep- 
tide Eukaryotic cells which may be transduced include but are not limited to embryonic stem cells embryonic cara- 
ncma cells as well as hematopoietic stem cells neoatocytes fibroblasts myoblasts keratinocytes endothelial cells 
and bronchial epr.hehal cells 

Transgenic Animals 

The present invention also provides a method for the production of transgen c animals witn altered HC gp3°-L for 
the p^oouctions of animals bearing HC gp39-L nduced diseases Transgenic non-human animals may be attained 
by transacting ape rcpnate fertilized eggs or embryos cf a host with nucleic acids encoding HC gp39-L disclosed nerem 
see for example L S Patents 4 736 666 5 1 75 385 5 1 75 354 and 5 1 75 356 The resultant transgenic animal may 
be used as a model for the study ot altered HC gp Par tic ular iy useful transgenic animals . ire those which display 

a detectable phone-type associated with the altered expression of the HC qp3 Q -L polypeptide Drugs may then be 
screened for their ability to reverse or exacerbate the relevant phenotype 

EXAMPLES 

The present invention is further described by the- following examples The examples are provided solely to illustrate 
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" . ont.cn oy 'o'C'-or-cc lo sooc re omcoc-nents ^eso exomDHticaticn 5 wnno .i--jst ? -t!inq certain spec f| C -isoects 
r*'^>" •;•*"*• :^ \:c r '. c '". r iy o : , ,> t-it 7-*s :' ; -c^ms:' lo ir-o scopo of :no u.sc rsed nvont'Cn 
^c*-rn to ,f "'S -sc-d nor cm -re oxpiniroa n 'cegc glossary 

A:; o^mples are earned ou! using standard tecn^g^es which nro vv o i I Known and routine tc those of smii -r tho 
art except where otherwise described in detail Routine molecular biology techniques of the fol lowing examples can 
bo carr;0"j out nS described in standard 'riborntory manuals such riS Sambrook et ai MOLECULAR CLONING A 
LABORATORY MANUAL 2nd Ed Co:d Soring Maroor Laboratory Press Cold Spring Harbor N Y ■ 1 G 5 G i heroin 
r e f errea id as "Sambrook " 

AH pr:rts or amounts set out in the following examples are by weight jnless otherwise speci f ied 

Unless otherwise stated si/o separation of fragments m the examples below is carried out using standard tech- 
niques of agarose ana polyacrvlamide gel electrophoresis ' "PAGE") in Sambrook and numerous other references such 
as for instance by Goeddel et al Nucleic Acids Res 8 4057(1950) 

Unless described otherwise ligations are accomplished using standard buffers incubation temperatures and 
times approximately equimolar amounts of the CNA fragments to be hgated and approximately 10 units of T4 DNA 
hgase '"ligasc") per 0 5 ug of DNA 

Example 1. Procedure for Amplifying gp39like from Thymus cDNA by PCR 

Tne 'oiiowmg is the PCR protocol amplifying HC gp39L from Thymus cDNA 

Primer Sequences 

*1 5' GCC.\AGGATATCGGAGCA.ACCACCATGGACC 3' SEQ ID NO: [6J 
(creates an EcoRV restriction site for subcloning) 

*2 5' CAGGCAGCAAGGTCATCTAGACTGCTTCTCTG 3' SEQ ID NO: [7] 
(creates an Xba I restriction site for subcloning) 





Reaction set up as follows (Expand High Fidelity Kit - Boehrmger Mannheim) 


35 


Thymus cDNA (made from poly A* RNA 'Clonetech)) 


50ng 




10 X PCR Buffer +■ MgCI 2 (supplied with kit) 






primer #1 


1ug 




primer #2 


1ug 




dNTPs (10mM each mix - dATP dCTP dTTP dGTP) 


2 ul 


40 


Expand High Fidelity Enzyme 


2 Units 




H 2 0 


1 0Oul Total Volume 



PCR program 



94° C for 5 minutes 

(94° C for 1 minute 52 3 C for 1 minute 72 3 C for 1 minute) 34 cycles 
72 3 C for 1 0 minutes 

Example 2: Expression of HC gp-39L in vitro 

Recombinant HC gp-39 was produced in vitro by transfectmg an expression vector containing the cDNA into CHO 
cells and selecting stable cell -ines 

The f.jll length HC gp-39 gene was cloned into CDN in two pieces a 660 bp Sac ll-Bst EM fragment plus a 675 bp 
Bst EU-Bcl fragment hgated together with the CDN vector cut with Sac 1 1 -Bet I This construct was transfected into 
CHO ACC 317 Cells by standard methods Spec-fically 20 ug of the HC gp-39 plasmid construct was linearized by 
restriction digestion and electroporated into 1 25 x 10" cell in 1 ml Cells were seeded at a density of 2 5 x 1 0- ceils 
per well and selected in minimal media in the absence of nucleosides Secreted protein was recovered from the con- 
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diticncd media and purified using O sepharose flow through S sepharose capture and sized on Suprosc 12 The 
resulting material whs greater than Q 5 iJ ., pure as determined by Coomassie blue staining HC gp-3^L can also be 
expressed as using a similar techmcue deser bea in this Example 2 

Example 3: Production of polyclonal antibodies generated against HC gp-39L 

A partial HC gp-33L protein hr-is been expressed in E celt and used to generate polyclonal antiserum A 1461 bp 
Ndel-Xhol cDNA fragment of HC gp-39L was cloned in frame as a fusion with an N-terminal His tag in the Pet 16B 
vector system (Novaqen) These constructs were transformed into E coii through standard methods The cells were 
propagated lysed arc the protein purified by nickel affinity chromatography The purified fusion pro*em was used to 
immunize rabbits 'or the production of polyclonal antiserum 

Example 4: HC gp-39L is associated with the membrane fraction of lymphocytes 

Polyclonal antiserum was used to detect HC gp-39L protein on Western blots Protein is detected in whole cell 
lysatos of lymphocytes It ;S also detected in the membrane traction but is not associated with the cytoplasmic fiaction 
or secreted into the media HC gp-39L may function as a cell surface lymphocyte marker for a subset of activated 
lymphocytes (inflammatory or tissue remodeling d-seases) and be detected by FACS analysis a secondary detection 
method ^nown tD tnose of skill in the art 

Example 5 Gene therapeutic expression of HC gp39-L 

Fibroblasts are obtained from a subject by skm biopsy The resulting tissue is placed m tissue-culture medium and 
separated into small pieces Small chunks of the t ssue are placed on a wet surface of a tissue culture flask approx - 
mately ten pieces are placed in each flask The flask is turned upside down closed tight and left at rcom temperature 
overnigh' Afte r 24 hours at room temperature the flask is nverted - the chunks of tissue remain fixed to the bottom 
of the flask - and hesh media is added (e g Ham's F1 2 media with10°o FBS pen iciHin and streptomycin ) The tissue 
is then incubated -it 37 3 C for approximately one week At this time fresh media is added and subsequently changed 
every several days After an additional two weeks in culture, a monolayer of fibrob asts emerges The monolayer is 
trypsmi/ed anc scaled into larger flasks 

A vector for gene :herapy is digested with restriction enzymes fcr cloning a fragment to be expressed The cigested 
vector is treated with :alf intestinal phosphatase to prevent self-hg-ition The dephosphorylated linear vector is frac- 
tiorated Dn an agarose gel and purified 

HC gp39-L cC NA capable of expressing -active HC gp39-L is solated The ends of the fragment are mod *ied if 
necessary, for cloning into the vector For instance 5' overhanging may be treated with DNA polymerase to create 
blunt ends 3' ove r hangmg ends may be removed using S1 nuclease Linkers may be tgated to blunt ends with T4 
DNA ligase 

Equal quantities of the Mooney murine leukemia virus linear backbone and -he HC gp39-L fragment are mixed 
together and joined using T4 DNA ligase The hgatior mixture is used to transform E co\\ and the bacteria are then 
platerJ or to agar-c Dntaming kanamycm Kanamycin phenotype and restriction analysis confirm that the vector has the 
properly nserted gene 

Packaging ce ,: s are grown m tissue culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) 
with 10"< calf serum :CS) penicillin and streptomycin The vector containing the HC gp39-L gene is introduced into 
the packaging cells by standard techniques Infectious viral particles containing the HC gp39-L gene a-e collected from 
the packaging ce is wmch now are called producer colls 

Fresh media -s added to 'he producer cells and after an appropriate incubation ponod media is harvested from 
the plates o f confluent producer cells The media conHin ng the infectious viral particles is filtered through a Millipcre 
filter to remove detached procucer cells The filtered media then is used to infect fibroblast cells Media is removed 
from a sub-confluent o-aie of fibroblasts and quickly replaced with the filtered media Polybrene (Alcrich) may be in- 
cluded m the mea-a to f acihtate transduction After appropriate incubation the media is removed and replaced with 
fresh media If the titer of virus is hiqh then virtually all fibroblasts will be infected and no selection is required if the 
titer is low then it s necessary to use a retroviral vector mat hcis a selectable marker su^.h as neo or his to select out 
tr an sduced ceiis f :-r e < pans ion 

Engineered fibroblasts then may be injected in:o rats either alone or after having been grown to confluence on 
microcarrier beads such as cytodex 3 beads The injected fibroblasts produce HC gp39-L product and the biological 
actions of the protein are conveyed to the host 

It will be dear that the invention may be practiced otherwise than as particularly described in the foregoing de- 
scription and examples 
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SEQUENCE LISTING 

' I ; 3 ENERAL I N r C RMAT ION 

■l) APPLICANT: Adamsu, Julie 

Kirkpatrick, Robert 
?5 Rosenberg, Martin 

(n) TITLE OF THE INVENTION: HUMAN CARTILEGE GP3 9-LIKE GENE 

20 

(ill) NUMBER OF SEQUENCES: 7 



(iv) CORRESPONDENCE ADDRESS : 

(A) ADDRESSEE: SmithKline Beecham Corporation 

(3) STREET: 709 Swedeland Road 

(C) CITY: King of Prussia 

30 (D) STATE: PA 

(E) COUNTRY: USA 

(F) ZIP: 194 06-2^99 

35 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Compatible 

40 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ Version 1.5 



ivi) CURRENT APPLICATION DAT> 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION : 

PRIOR APPLICATION DATA : 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 
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( vn i } ATTORNEY/ AGENT INFORMATION : 
(A) MANE: Han, William T 
(E) REGISTRATION NUMBER: 3 4,3 44 
: C ) R Z r E R E KC E /' DOC KE T N UMB E R : AT 3 5 0 0 I 

<i:<; TELECOMMUNICAT ION INFORMATION: 
(A) TELEPHONE: 6 1 0 - 2 n C - 5 2 1 9 
(3) TELEFAX: 6 10-2 70-5090 
(C) TELEX: 



(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 
!A) LENGTH: 1433 base pairs 
(B) TYPE ; nucleic acid 
;c) 3TRANDEDNSSS : single 
!D) TOPOLOGY: linear 

( 11 ) MOLECULE TYPE : cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTISENSE: NO 

(v) FRAGMENT TYPE: 

(vi) ORIGINAL SOURCE: 

Cxi) SEQUENCE DESCRIPTION: SEQ IE NO : 1 : 



AGA3AATGTG 


TATCCCAGAA 


GAAGCTGGCC 


AAGGATATGG 


GAGCAACCAC 


CATGGACCAG 


6 0 


AAGTCTCTCT 


GGGCAGGTGT 


AGTGGTCTTG 


CTGCTTCTCC 


AGGGAGGATC 


TGCCTACAAA 


120 


CTGGTTTGCT 


ACTTTACCAA 


CTGGTCCCAG 


GACCGGCAGG 


AACCAGGAAA 


ATTCACCCCT 


130 


GAGAATATTG 


ACCCCTTCCT 


ATGCTCTCAT 


CTCATCTATT 


CATTCGCCAG 


2ATCGAAAAC 


240 


AACAAGGTTA 


TCATCAAGGA 


CAAGAGTGAA 


GT3ATGCTCT 


ACCAGACCAT 


7AACAGTCTC 


3 00 


AAAACCAAGA 


AT C C C AAA C T 


GAAAATTCTC 


TTGTCCATTG 


GAGGGTACCT 


3TTTGGTTCC 


36 0 


AAAGGGTTCC 


ACCITATGGT 


GGATTCTTCT 


ACATCACGCT 


TGGAATTCAT 


TAACTCCATA 


42 0 


ATCCTGTTTC 


TG/\GGAACCA 


TAACTTTGAT 


GGACTGGATG 


TAAGCTGGAT 


CTACCCAGAT 


480 


CAGAAAGAAA 


ACACTCATTT 


CACTGTGCTG 


ATTCATGAGT 


TAG CAGAAGC 


CTTTCAGAAG 


540 


GACTTCACAA 


AATCCACCAA 


GGAAAGGCTT 


CTCTTGACTG 


CGGGCGTATC 


TGCAGGGAGG 


600 
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_ _ - ^ T _* A i _ A Aj'j'j'j ± _j j CA 

CCTTCACACT 



CCTGGAGCTG CTGGAC2 2 



lAGTT ^-CT jA AA jGAG c caa gatcacgcg 



GAAJC A3TGGGTGGG 



_r j '„ ■„ j 



CACAGA1 



CC TTATvn'^ Jjm 

CT ACTACAATjT 

-1^-1^1,^ -1 IT- m -1 r-p -, — « _ ^ „ ► 

_/-l'J^-\. l J^-U~V^J 1 J iJ J - _rtl J'J'J 1 -V _ ^ „ .rt ^ 

AAACCACCG T'j jrGGGCC- w TGC2TCTGGC 

2A3GCTTC3 TG3CCTATTA TGAGATCTGC 

rCGAGGATG AGCAGGTT3 2 CTACGCAGTC 



i TAAAGA 



T AA-rt.C CTGGG 
G 2AACCAGGG 



CTATGAT'-rA T GTG AAG AGT A IGGAGACCAA GGTTCAGTTC 
3GAGCZAT3 AT 2TGGTCTA TT 3ACATGGA TGACTTCA CT 
CCTTATCCT CTTGTCCAAG CAGTGAAGAG AAGCCTTGGC 



TCCCTGTGAA GG ATT AACTT ACAGAGAAG : AGGGAAGATG ACGTTGCTGC CTGGGGGCTG 



CTCT'; 



AATT2TCA TGT 



3ATGGcCT7T GGATCT GTGT 



TCCAAGCCTT TO CTGACTTC CTCTTAGATC ATAGATTGGA CCTGGTTTTG TTTTCCTGCA 
GCTGTTGACT TGTTGCCCTG AAGTACAATA AAAAAAATTC ATTTTGCTCC AGT 



- 5 r, 
84 0 

9t : 
: o 2 c 
: o 8 c 

114? 

1 1^ ~l 

126 0 
1 j> 2 J 
1331 
1433 



25 ;2) INFORMATION FOR SEQ ID MO : 2 : 

(if SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 385 amino acids 

30 

(B) TYPE: amino acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(ill) HYPOTHETICAL: NO 
40 (iv) ANTISENSE: NO 

(v) FRAGMENT TYPE: N- terminal 

(vi) ORIGINAL SOURCE: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Met Asp Gin Lys 3er Leu Trp Ala Gly Val Val Val Leu Leu Leu Leu 

50 1 5 10 15 

Gin Gly Gly Ser Ala Tyr Lys Leu Val Cys Tyr Phe Thr Asn Trp Ser 

2 3 25 3 0 

Gin Asp Arc Gin Glu Pro Gly Lys Phe Thr Pro Glu Asn lie Asp Pro 
3 5 4 0 4 5 
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Leu Cys S^r Kis Leu lie Tyr 3-i Phe Ala Ser He Glu Asn Asn 
50 bb 60 

Lys '/a I He He Lys Asp Lys Ser Glu Val Met Leu Tyr Gin Thr lie 
5 5 ~0 7 5 3 0 

Asr. Ser Leu Lys Thr Lys Asn Pro Lys Leu Lys He Leu Leu Ser He 

8 5 9 0 9 5 

Gly Gly Tyr Leu Phe Gly Ser Lys Gly Phe Kis Pro Met Val Asp Ser 

100 1C5 110 

Ser Thr Ser Arg Leu Glu Phe He Asn Ser He He Leu Phe Leu Arg 

115 120 125 

Asn His Asn Phe Asp Gly Leu Asp Val Ser Trp He Tyr Pro Asp Gin 

130 135 140 

Lys Glu Asn Thr His Phe Thr Val Leu He Kis Glu Leu Ala Glu Ala 
145 150 155 160 

Phe Gin Lys Asp Phe Thr Lys Ser Thr Lys Glu Arg Leu Leu Leu Thr 

165 170 175 

Ala Gly Val Ser Ala 31 y Arg Gin Met He Asp Asn Ser Tyr Gin Val 

180 185 190 

Glu Lys Leu Ala Lys Asp Leu Asp Phe lie Asn Leu Leu Ser Phe Asp 

195 200 205 

Phe Kis Gly Ser Trp Glu Lys Pro Leu He Thr Gly His Asn Ser Pro 

210 215 220 

Leu Ser Lys Gly Trp Gin Asp Arg Gly Pro Ser Ser Tyr Tyr Asn Val 
225 230 235 240 

Glu Tyr Ala Val Gly Tyr Trp He His Lys Gly Met Pro Ser Glu Lys 

245 250 255 

Val Val Met Gly He Pro Thr Tyr Gly His Ser Phe Thr Leu Ala Ser 

260 255 2^0 

Ala Glu Thr Thr Val Gly Ala Pro Ala Ser Gly Pro Gly Ala Ala Gly 

275 280 285 

Pro He Thr Glu Ser Ser Gly Phe Leu Ala Tyr Tyr Glu He Cys Gin 

290 295 3 00 

Phe Leu Lys Gly Ala Lys He Thr Arg Leu 3ln Asp Gin Gin Val Pro 
305 310 315 320 

Tyr Ala Val Lys Gly Asn Gin Trp Val Gly Tyr Asp Asp Val Lys Ser 
325 330 335 
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35 



:->jZ o^u .nr ^ys .ai j^n Pr.e Leu ^ys Asn Leu rt sr. _eu . :t y 7 iy « . .a 

3 4 0 J c 3 5 0 

Me: He Trp 3er He Asp Met Asp Asp Fhe Thr Gly Lvg £er Cys n 

355 36 0 365 

Gin Gly Pro Tyr Pro Leu Val Gin Ala Yal Lys Arg Ser Leu 31 y Ser 
3 "7 C i b 3 6 0 

Leu 

335 

(2) INFORMATION FOR SE; ID NO : 3 : 

[z) SEQUENCE CHARACTERISTICS : 
<A) LENGTH: 1526 base pairs 
■ B ) TYPE: nucleic acid 
-C) STRANDECNESS : single 
■D) TOPOLOGY: linear 

( i i ) MOLECULE TYPE : cDNA 
(ill) HYPOTHETICAL. : NO 

(iv) ANTISENSE: NO 

(v) FRAGMENT TYPE : 
(y;) ORIGINAL SOURCE. 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 



AGAGAATGTG 


TATCCCAGAA 


GAAGCTGGCC 


AAGGATATGG 


GAGCAACCAC 


CATGGAC CAG 


60 


AAGTCTCTCT 


GGGCAGGTGT 


AGTGGTCTTG 


CTGCTTCTCC 


AGGGAGAGAT 


GGGGTTTTGC 


120 


TATGTTGCCA 


GAGCTGGTCT 


TGAACTCCTG 


GGCTCAAGAA 


GTCCTCCTGC 


CTCAGCCTCC 


130 


CAAAGTGCTG 


GG AT AACAGG 


ATCTGCCTAC 


AAACTGGTTT 


GCTACTTTAC 


CAACTGGTCC 


24 0 


CAGGACCGGC 


AGGAACCAGG 


AAAATTCACC 


CCTGAGAATA 


TTGACCCCTT 


CCTATGCTCT 


3 00 


CATCTCATCT 


ATTCATTCGC 


CAGCATCGAA 


AACAACAAGG 


TTATCATCAA 


GGACAAGAGT 


36 0 


GAAGTGATGC 


TCTACCAGAC 


CATCAACAGT 


CTCAAAACCA 


AGAATCCCAA 


ACTGAAAATT 


420 


CTCTTGTCCA 


TTGGAGGGTA 


CCTGTTTGGT 


TCCAAAGGGT 


TCCACCCTAT 


GGTGGATTCT 


48 0 


TCTACATCAC 


GCTTGGAATT 


CATTAACTCC 


ATAATCCTGT 


TTCTGAGGAA 


CCATAACTTT 


540 


GAT GG ACT GG 


ATGTAAGCTG 


GATCTACCCA 


3ATCAGAAAG 


AAAAC ACT OA 


TTTCACTGTG 


600 


CTGATTCATG 


AGTTA3CAGA 


AGCCTTTCAG 


AAGGACTTCA 


CAAAATCCAC 


CAAGGAAAGG 


660 


CTTCTCTTGA 


CTGCGGGCGT 


ATCTGCAGGG 


AGGCAAATGA 


TTGATAACAG 


CTATCAAGTT 


720 
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G AG A A A f T ' "j i. a 


c ' .AA_AA G A. T C * 


GGATTTCATC 


AA.GGT OTGT 


CCTTTGACTT 


CCATGGGTCT 


5 


TGGGAAAAGC 


G OCTTATCAC 


TGGGGACAA-" 


AGrcCTGTGA 


r;."* AAG GGGTG 


GGAGGAGAGA 




GGCC^AAGCT 


C2TACTACAA 


TGTGG AATAT 


GGTGT 3GGGT 


ACTGGATACA 


TAAGGGAATG 




GGAT TAG AG A 


A UGTG ^TCAT 


GGGCATCGCG 


aoatatgggc 


actcottca: 


AGTGGCCTCT 






C-2GTGGGGGC 


C OOTGCCTOT 


GG ; _ 2G^TGGA.G 


CTSCTGGACC 


lATC ACAoAG 


r Q 


TCTTGAGGCT 


TCCTSGCCTA 


TTATGAGATC 


tgcoa3tt:c 


TGAAAGGAGC 


CAAGATCACG 




CGGCTCCAGG 


ATCAGCAGGT 


TGCCTACGGA 




AGCAGTGGGT 


bbGCTATGAT 




GATGTGAAGA 


GTATGGAGAC 


CAAGGTTCAG 


T TGTTAAA'j A 


ATTT.AAAGGT 


GGGA GGAGG 2 




ATGATCTGGT 


:TATT 3ACAT 


G 3ATGA.CTTC 


ACT 3GC AAAT 


CCTGCAAOCA 


GGGCC ZTTA. 0 




- ::TCTT ,— -2 


AAGGA jTGAA 


G AG AAG Gw TT 


G 3CTCCCTGT 


GAAGGATTAA 


GTTAGAGAGA 




A»_: CAob l. AA -j 


ATGACCTTGC 


T "tCCTOGG-G 1 " 1 


"* T G TC T 


C 7A 3GAATTC 


TCATGTGGGA 


CO 


TTCCCCTTGC 


GAGGATGGCC 


tttggatctg 


T2TTCCAAGC 


CTTTCCTGAC 


TTCCTCTTA3 


ATCATAGATT 
ATAAAAAAAA 


3GACCTGGTT 
TTCATTTTGC 


TTOTTTTCCT 
TG ^ AGT 


GCAGGTGTTG 


ACTTGTTGCG 


CTGAAGTACA 




( 


2) INrORMAT 


IOM FOR SEQ 


ID KG : 4 : 







(i; SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 416 amine acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : peptide 

(ill) HYPOTHETICAL: NO 

(lv) ANTISENSE: NO 

(v) FRAGMENT TYPE : N-termmal 

(vi; ORIGINAL SOURCE: 

(xi } SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

Met Asp Gin Lys 3er Leu Trp Ala Gly Val Val Val Leu Leu Leu Leu 

^5 10 15 

Gin Gly Glu Met Gly Phe Cys Tyr Val Ala Arg Ala Gly Leu Glu Leu 

2 0 2 5 3 3 

Leu Gly Ser Arg Ser Pre Pro Ala Ser Ala Ser Gin Ser Ala Gly lie 
35 40 45 



fl4 0 

90 0 

96 0 
. ^ - 

1 C 8 0 
114 0 
12 0C 

12 6 0 
1 3 2 0- 

13 8 0 
144 0 
1SC0 
1526 
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20 



30 



SO 



. :\r -j - y -^r ^ _ a ~y*" Lys Leu Ya_ 7vs Tvr Phe Thr .-.sr. '7 Ser G"' r 

5 0 5 5 ^3 

Asp Aro Gin Glu Pre Gly Lys Phe Thr Pre 31 u Asr. He Asp Pro Phe 
" 70 " SO 

Leu Cys Ser K;s Leu He Tyr Ser Phe Ala Ser :io Glu Asn Asn Lys 

3 5 3 0 95 

Val He lie Lys Asp Lys Ser Glu Val Me: Leu Tyr Gin Thr He Asr. 

100 105 HO 

Ser Leu Lys Thr Lys Asn Pro Lys Leu Lys He Leu Leu Ser He Gly 

115 120 125 

Gly Tyr Leu Phe Gly Ser Lys Gly Phe His Pre Me: Val Asp Ser Ser 

130 135 140 

Thr Ser Arg Leu Glu Phe Tie Asn Ser He He Leu Phe Leu Arg Asn 
145 150 155 160 

Kis Asn Phe Asp Gly Leu Asp Val Ser Trp He Tyr Pre Asp Gin Lys 

165 170 1^5 

Glu Asn Thr His Phe Thr Val Leu He His Glu Leu Ala Glu Ala Phe 

18C 185 190 

Gin Lys Asp Phe Thr Lys Ser Thr Lys Glu Arg Leu Leu Leu Thr Ala 

195 200 205 

Gly Val Ser Ala Gly Arg Gin Met He Asp Asn Ser Tyr Gin Val Glu 

210 215 220 

Lys Leu Ala Lys Asp Leu Asp Phe He Asn Leu Leu Ser Phe Asp Phe 
225 220 235 240 

His Gly Ser Trp Glu Lys Pro Leu He Thr Gly His Asn Ser Pro Leu 

245 250 255 

Ser Lys Gly Trp Gin Asp Arg Gly Pro Ser Ser Tyr Tyr Asn Val Glu 

260 265 270 

Tyr Ala Val Gly Tyr Trp He His Lys Gly Met Pro Ser Glu Lys Val 

275 2S0 285 

Val Met Gly He Pro Thr Tyr Gly His Ser Phe Thr Leu Ala Ser Ala 

290 295 300 

Glu Thr Thr Val Gly Ala Pro Ala Ser Gly Pro Gly Ala Ala Gly Pro 
305 310 315 320 

He Thr Glu Ser Ser Gly Phe Leu Ala Tyr Tyr Glu He Cys Gin Phe 
325 33C 335 
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Leu Lys Gly Ala Lys lie Thr Arg Leu Gin Asp Gin Gin Val Pre Tyr 

3 4 C 345 35 0 

Ala Val Lys Gly Asn Gin Trp Val Gly Tyr Asp Asp Va 1 Lys S^r V-r 

3 5 5 3 6 C ^5 

Glu Thr Lys Val Gin Phe Leu Lys Asn Leu Asn Leu Gly Gly Ala Me: 

370 375 380 

He Trp Ser He Asp Met Asp Asp Phe Thr Gly Lys Ser Cys Asn Gin 
335 35C 395 4G] 

Gly Fro Tyr Pro Leu Val Gin Ala Val Lys Arg Ser Leu Gly Ser Leu 
435 41C 415 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(I) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3742 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(II) MOLECULE TYPE: cDNA 
(in) HYPOTHETICAL: NO 

(iv) ANT I SENS E : NO 

(v) FRAGMENT TYPE: 

(vi) ORIGINAL SOURCE : 

(:<:) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 



GCCAA3GCAG 


GAGGGGCGCT 


TGAGCCCAGG 


AATTCAAGAC 


CAGCCTGGGT 


AATGTAGTGA 


60 


GACCCTGTNT 


NNACAAATTT 




TTTTAATTAG 


CAAGGT3TAA 


GGTGCATGCC 


120 


TGTGGNTCCA 


GCTACTCTGG 


AGGCCAAGCT 


GGGAAGATCC 


TTTGAGCCCG 


GGAGGTTGAG 


13 0 


GNTGCAGTGA 


GCCATGATGG 


T3CCATTGCA 


CTCCAATTGG 


GGTGATACAG 


CAAGAGCAAG 


24 0 


ATCCTGTTTC 


TAAAAAAATT 


AAGCAAGCCA 


GAGGTGGCTG 


TGAACACAGA 


GAGAGGTCGG 


3 0 0 


GGGCATAGAA 


G AAG GAG A C A 


GATTGGGATG 


ATGAGGAAGG 


AGATTCAGGG 


CCGAGGGTGA 


360 


TACCAGGAGG 


CAGAGCCTGA 


GTATCACCTC 


CTT^C^TT ^T 


C 7AGGACCGG 


GT2CCTTTTA 


420 


GO 7 GAG ACT A 


G A T G AAAA G G 


G CTCTTCAGC 


AGCTGACTTC 


ACAGCAACTA 


ATTTCTGACA 


4 80 


GGTCAGAGTT 


GGCATTGCTC 


AAATCTGGGC 


TTCATTTCCA 


AGAAGTTTCA 


CAAGTACTGC 


540 


CAGGGGAAGT 


ACCCTGGACT 


TCTTGCTTCT 


TTCGTGTAGG 


ACAGGCTGTC 


GAAACCTCAG 


6 00 
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TGT3TATC , -_ C 


^Jrtrt 3 AA.GCT 




- 3 7 3A 3 3 AA 


*2 - 




- .f-v s_ A - j 1: 


C C A G AA 3 C C T 


* ._ T 3 G 3 3 A 3 


o * GA 3CATGG 


3'^jT * oATAAT 










-J-r^-f-Vo-or-v-Ao A 1 -: 


GTAACAGGT 3 


^ J ^ n -^ j^v-i 




1 - - - - - 








^ A ^ * _ , jT * -J 


AGCTTAGTGT 


"".AAAAAATTT 


3 AAGCC AATG 


Cz-w^. 1 jTTGT 


84 : 




AG i ~» "-■GAA^""' "A 


CCTGAT7TTT 


^ ^TGAATGGA 




3CA3TAGC CA 


GAACCCT77 3 


J J -J 




: _ A'._ TGGCAGG 


ATGTT3T 3 AG 


TTTGTGCAGA 


3 3TCCTTCTT 


3TCCACATTA 


GAACTGGAG 3 


55 0 




-p •» * 


AAG A 3 3 C C AA 


33TTTCTTAG 


TCT 3TTGGT3 


TATGAGC3TT 


■jTATTG 3GA 3 


1 0' 2 C 




TCACATCTTT 


2TTG 3GCCCT 


GCTGTGGTTA 


TAT7TTACAA 


3TTTTGGAGA 


3CCCCACA7 r 


13 3 0 


'5 


TCT 3ATCTGC 


AGAATGG7TT 


ATTGAATTTA 


ATGTTTTTTA 


AACTCTCCCT 


TTC AACT 3TA 


in o 




AAG 7TCTGAC 


-CAAAA33 CC 


GG3T7TTGTG 


GT3GCTGGGA 


ATTGGGATGA 


GAGTG3GGAT 


12 3 0 




■jAu'jCTAAAT 


AAACAAGGCT 


ATGAGTGAAC 


GG 3GGACGTT 


TACCAGGAGG 


GGAGG3GAGG 


1250 




GAA.TAT3TCT 


jtCT'_j jA'j'jrtA 


AG AAA TC ATT 


TATTTGTGTC 


CATACCTCTT 


T^A 3CCTTGT 


13 20 


20 




3 AAG 3CA7GA 


AGCCCCCACT 


TGGCAAGA3C 


TTTTTGG 3TT 


3 3T 3T7GAAC 


1330 




- TAi iCT.jrtijC 


3CTG3ACTGA 


CCCT7GACAG 


GGT AGAGC C C 


GTAGGGAGGC 


CACACTT7GG 


14 4 0 




A3AAGGGCCT 


GGA3GCTGAC 


CTGACAGTGG 


ATGTGCC AC A 


GAGAATTTCT 


CTGAC3A7TT 


1500 




ACTTAGTGAG 


TGTGTGGAGA 


ACCAGGGCCT 


AACCTCCCTG 


CCTAAAAAAA 


CATGTGAGTC 


1560 




-AAoAGAG 


AACAGTAGAG 


CCCTGTTTTC 


CAGCCCTAAG 


CTCTGCAGGG 


GAGGAATCAG 


1520 




^ I -CAj^AbC 


TGT 3TCATTG 


AAAGTTTTCT 


CTCCTTTTTG 


GCTGCCCCTT 


TCTTCACTTT 


1580 


30 


T 3GAC 3CGTA 


AAb'jTT * ( _A<_j 


AGTGAACAAT 


ATCCCCAGGC 


TGGGGGGATT 


GCAGTTCCAG 


1740 




un jiL 1 *(j.L 


LATTGbGLnA 


AGTTTCTAGG 


ATCCAGGGGT 


CTGCTCTTTT 


TTTCCTTTAG 


1300 




jj^'j'ort lb Lu 1 




A i rtATCTCAC 


CAGTCTTCCT 


AGGGTA 3ATG 


TCCTATGGA 1 " 


136C 




AAvjALjAL. 1 LjCj 


LjC_A 1 AA . 1 1L 


AAACATATAA 


GTTTAAAGCA 


CTACCAGGGC 


CAGCTCACAC 


1920 


35 




( j I F ! _.TAAGA^ 


TTAATTGTTT 


ATACATAGTG 


GGACCATCTC 


AATTTGCCTG 


1980 




WjmIA'jI 1L 1 


(iOTTCAAGCT 


ATCGTCCTAG 


GGAAATTATT 


AATAATGTTC 


CTTTTTACTC 


2040 




i i i 'j/\f\GGG I 


CTCATTGGAC 


AATAAACTAT 


ATGGTCACCC 


TACCTATATT 


CAACTCCAGA 


2100 


40 


1 'jIjA ^ i Alb 


AG^TCC . TGA 


GTGCAGGGAA 


GGCATTAACT 


GC ATT AT AAT 


TTCCCCAGTG 


2160 




T -CTGAGCAA 


T'o^TTAGCAC 


AG AG C AT ATG 


ATT C AAT AAA 


ACTTTGTTGG 


ATAAATGAAT 


2220 






All LLLALtCT 


TGGAACATGT 


TTCTGCCTAG 


GAATGTAGAG 


ACACAAGGCA 


2280 


45 


'-'-bv- A<jL»CjC 1 


GCjGG AC C TC A 


AbG ^ CCTATA 


AAGAAACCAC 


AGGCCGGGCG 


CGGTGGCTCA 


2340 


j'_L 1 { j 1 AA 1 


f~> f~* f~*> ^ O i^i 7. , -i rp m 

L^wAGLAlTT 


TGGGAGGCCG 


AGGCGGGCGG 


ATCACGAGGT 


CAGGAGATCG 


2400 




rt._?Al_ wA a LtL 


GCj ^ T AAAk C G 


vjTGAAACCCC 


GTCTCTACTA 


AAAATA3AAA 


AAATTAGCCG 


2460 




GGCGTAGTGG 


CGGGCGCCTG 


TAGTCCCAGC 


TACTTGGGAG 


GCTGAGGCAG 


GAGAATGGCG 


2520 


50 


TGAACCCGGG 


AGGCGGAGCT 


TGCAGTGAGC 


CGAGATCACA 


CCACTGCACT 


CCAGCCTGGG 


2 530 




CGACAGAGCG 


AGACTCCGTC 


TCAAAAAAAA 


AAAAAAA.AAA 


AG AAA C 3ACA 


GCA 3 CTGTGG 


2640 




CTGG3GAGCC 


GAGATGAAGT 


GTGGCTCTAT 


CTTGTATGTG 


AGCACACCCA 


CAT 3TTCACT 


2 7 0 0 




GCCATTATCT 


GGGACAGCAG 


AACCAGGTTT 


GGCTCAACAG 


ATTTCTCTTT 


CCACCCATCT 


2760 




ATT3 7 AGGAG 


TAGTGGTCTT 


3CTGCTTCTC 


CAGGGAGGTA 


AGTAGTCAAT 


AAGTCACTAC 


2 8 2 0 
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iO 



20 



CG CCTGGATC 


TCCTGGCTTG 


OGTGCTTTCA 


TTTTTGATGT 


ACAGTTTGTT 


TTTGTGCTA:" 


2-3 , j 


AT3CTTTTTC 


tcttgatta: 


C C T G T 3 G G G T 


TCTGC^A'TG 


A C A T A T T T A T 


GACACTGAGT 


2 ? 4 0 


TTTTATT CT A 


TCTTTTTGTG 


TATCCCTTGT 


TCTAGTTCTT 


TTTGAGC CAC 


TCTCTGTCTC 


3 o c c 


AC2CCTCCCC 


CATAG<_ . GG ~ 


CTCAATATGT 


GTGTGTGAAT 


ACAAAC ATAC 


ACAATGTTTG 


3 0 6 0 


TATTATCTGT 


TTCTCTACTG 


ATCTGTGTCA 


TC CAT CC AT A 


CATACATACT 


GAATCTTAGT 


3 12C 


GCTCCATGGG 


TGTTTCATAT 


GTT2GTGGTA 


TCTCTGTCTC 


TCAATGTATT 


TTTTTTTTAA 


3 It J 


TTTTTTTGAG 


ACAGGGTCTC 


ACTGTAAGGT 


CCAGGCTGTA 


GTGCAGTGGT 


GTGACCNTGG 


324 2 


CTCANTGCAG 


ccttgaoctc 


CCA3G2T2AA 


ACAATCCCCC 


AACTTGAGGC 


TCCTTAGTAG 


3 30 0 


CTGAGANTAC 


AGGCATGAAC 


CACTACA2CT 


GG CTAATTNT 


TAAATTTTTT 


G T AG AG AT GG 


3 36 0 


GGTTTTGCTA 


TGTT3CCACA 


GCTGGT2TTG 


AACT 2CTGGG 


CTCAA^AAGT 


CNTCNNGCNT 


3 4 2" 


2AGCCTCCCA 


AAGT3CN 3GG 


ATA.-\CA3 3TN 


TGAGGCCACT 


GTG2C2AGCC 


TCAGCGTATT 


3 4 3 2 


TCTTAACTGG 


GGTCCG *jGTA 


CTCAAGAGCC 


AGCACTAAAG 


GCCGAGGCAG 


AATGAC 2CTC 


3 54 2 


AGAGGCTCT 3 


GCAGAATGAG 


GAAATGATGC 


AATGGCTGTA 


CTTGG GGAGA 


AAATTGTGAC 


3 6 0C 


TTTCTGGA2T 


CTAAGGCAAC 


AGGCGTGAGA 


TCTCACTGGC 


TCTCTTCATT 


CTACTCCAGG 


3 66C 


GATCTGCCTA 


CAAACTGGTT 


TGCTACTTTA 


CCAACTGGTC 


CCAGGACCGG 


CAGG AAC C Avj 


3 7 2 0 


GAAAATTCAC 


CCCTGAGAAT 


AT 








3742 



(2) INFORMATION FOR SEQ ID NO : 6 : 

30 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 31 base pairs 
(3) TYPE: nucleic acid 
lC) STRANDEDNESS : single 
{D) TOPOLOGY : linear 

40 (u) MOLECULE TYPE : cDNA 

(in) HYPOTHETICAL: NO 
(lv) ANT I SENSE : NO 

(v) FRAGMENT TYPE: 

(vi ) ORIGINAL SOURCE : 

(XI ) SEQUENCE DESCRIPTION: SEQ IE NO : 6 : 

50 

GCCAAGGATA TCGGAGCAAC CACCATGGAC C 3 1 
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I MFC RMAT I C ! I F 2 R S E 2* ID MC : 



( A ; LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

iC) STRANDEDNESS : single 
( D TOPOLOGY: linear 

(li) MOLECULE TYPE. cDNA 
u::) HYPOTHETICAL : KG 
iiv) ANTISENSE: NO 
(v) FRAGMENT TYPE : 
(vi } ORIGINAL SOURCE: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 
CAGGCAGCAA GGTCATCTAG ACTGCTTCTC TG 



Claims 

1. An isointeci polynucleotide comprising a member selected from the group consisting of 

35 (a) a polynucleotide having at least a 7Q°o identity to a polynucleotide encoding a polypeptide comprising 

amino acids of SEQ ID NO 2 or 4 

(b) a polynucleotide comprising at least contiguous 15 bases of the polynucleotide of (a) 

(c) a polynucleotide which is complementary to the polynucleotide of (a) or (by and 

(d) a polynucleotide differing from the nucleic acid molecule of (a) (b) or (c) in codon sequence due to the 
•to degeneracy of the genetic code 

2. The polynucleotide of Claim 1 wherein the polynucleotide is DNA 

3. The polynucleotide of Claim 1 wherein the polynucleotide is RNA 

45 

4. The polynucleotide of Claim 2 comprising nucleotide 1 to 1433 set forth in SEQ ID NO 1 or 1 to 1526 set forth in 
SEQ ID NO 3 



5. The polynucleotide of Claim 2 comprising nucleotide 52 to 1205 set forth in SEQ ID NO 1 or 52 to 1299 set forth 
so m SEQ ID NO 3 

6. The polynucleotide of Claim 2 which encodes a polypeptide comprising amino acids of SEQ ID NO 2 or 4 

7. A vector comprising the DNA of Claim 2 

55 

8. A host cell comprising the vector of Claim 7 

9. A process for producing a polypeptide comprising expressing from the host cell of Claim 8 a polypeptide encoded 



34 
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by said DNA 



10. A process for producing a cell which expresses a polypeptide comprising transforming or t r nrn sf cctir^ q the cell with 
the vector of Claim 7 such that the coll expresses the polypeptide encoded by the humnn cDNA contained in the 
vector 

11. A polypeptide compnsing an amine acid sequence which <s at ! east 70°,, identical to amino acids of SEQ ID NO 
2 or 4 

12. A polypeptide comprising an ammo acid sequence as set forth in SEQ ID NO 2 or 4 

13. An agonist to the polypeptide of claim 11 

14. An antioody aga>nst the polypeptide of claim 11 

15. An antagonist which inhibits the activity of the polypeptide of claim 11 

16. A method for the treatment of a patient having need of HC gp39-L compnsing administering to the patient a 
therapeutically effective amount of the polypeptide of claim 11 

17. The method of Claim 16 wherein said therapeutically effective amount of the polypeptide is administered by pro- 
viding to the patient DNA encoding said polypeptide and expressing said polypeptide in vivo 

18. A method for the treatment of a patient having need to inhibit HC gp39-L polypeptide comprising administering 
to the patient a therapeutically effective amount of the antagonist of Claim 1 5 

19. A process for diagnosing a disease or a susceptibility to a disease related to expression of the polypeptide of claim 
1 1 comprising 

determining a mutation in the nucleic acid sequence encoding said polypeptide 

20. A diagnostic process comprising 

analyzing for the presence of the polypeptide of claim 11 in a sample derived from a host 

21. An isolated polynucleotide comprising a member selected from the group consisting of 

(a) a polynucleotide having at least a 70°o identity to a polynucleotide SEQ ID NO 5 

Cb'i a polynucleotide comprising at least contiguous 1 5 bases of the polynucleotide of (a) 

(c) a polynucleotide which is complementary to the polynucleotide of (a) or !b) and 

(d) a polynucleotide differing from the nucleic acid molecule of (a) (b) or ic) m codon sequence due to the 
degeneracy of the genetic code 



22. The polynucleotide of Claim 21 wherein the polynucleotide is DNA 
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Figure I 



.-vAG. -TGTGTG 3GCAGGT3TAGT3GTCTTGCTGCTTC * C 2AGGGAG3ATC i 3CC.ACAAA I 2 0 

K s L w ^ 3 " V L L L L C G 3 3 A Y K 2 3 

CT33TTTGGTA3TTTACCAACTGGTCCGAGGACCGGCAGGAACCAGGAAAATTCA2GCCT 130 

L v l ~ Y F T N W S Q 3 R Q E P G K F T P 4 3 

3AGAATATT3ACCCCTTGGTAT3GTCTCATCTCATCTATTCATTCGGCAGCATCGAAAAC 2 4 0 

£ N" : 0 ? F L C S H L : Y 3 F A S I E N 6 3 

AACAAGGTTATCATCAAGGACAAGAGTGAAGTGATGCTCTACGAGAGCATCAACAGTCTC 3 3 0 

>J K V I I K D K S S V M L Y Q T I N 3 L 8 3 

AAAACCAAGAATCCCAAAGTGAAAATTCTCTTGTCCATTGGAGGGTACCTGTTTGGTTCC 3 5 0 

KTKNPKLKI^LSIGGYLFOS 103 

AAAGGGTTCCACCCTATGGTGGATTCTT3TACATCACGGTTGGAATTGATTAACTCCATA 4 2 0 

KGFHPMVESSTSRLEFIN3I 12 3 

ATCCTGTTTCTGAGGAACCATAACTTTGATGGACTGGATGTAAGCTGGATCTACCCAGAT 4 30 

ILFLRNHNFDGLDVSWIYPD 14 3 

CAGAAAGAAAAC ACTCATTTCACTGTGCT3ATTCATGAGTTAGCAGAAGCCTTT 2AGAAG 5 4 0 

QKENTHFTVLIHELAEAF^K 153 

GACTTCACAAAATCCACCAAGGAAAGGCTTCTCTTGACT3CGGGCGTATCTGCAGGGAGG 6 0 0 

DFTKSTXERLLLTAGVSAGR 133 

3AAATGATTGATAACAGCTATCAAGTTGAGAAACTGGCAAAAGATCTGGATTTCAT3AAC 6 6 0 

QMI DNS YQVEKLAKDLDF IN 203 

CTCCTGTCCTTTGACTTCCATGGGTCTTGGGAAAAGCCCCTTATCACTGGCCACAACAGC 7 2 0 

LLS FDFHGSWEKPLI TGKNS 223 

3CT2TGAGCAAGGGGTGGCAGGACAGAGGGCCAAGCTCCTACTACAATGTGGAATATGCT 7 8 0 

P L S KGWQDRGPS SYYNVEYA 24 3 

GTGGGGTACTGGATACATAA3GGAATGCCATCAGAGAAGGTGGTCATGGGCATCCCCACA 8 4 0 

VGYWIHKGMPSEKVVMGI PT 263 

TATGGGCACTCCTTCACACTG3CCTCTGCAGAAACCACCGTGGGGGCCCCTGCCTCTGGC 9 0 3 

YGHS FTLASAETTVGAPASG 233 

CCTGGAGCTGCTGGACCCATCACAGAGTCTTCAGGCTTCCTGGCCTATTATGAGATCTGC 96 0 

? G A A G ? ITESSGFwAYYS IT 3 03 

CA3TTCCTGAAAGGAGCCAAGATCACGCGGGTCCAGGATCAGCAGGTTCCCTACGCAGTC 102 0 

Q F L K G A K I T R L 0 D Q C V P Y A V 323 

AAGGGGAACCA3TGGGTGGGCTATGATGAT3TGAAGAGTATGGAGACCAAGGTTCAGTTC 10 8 0 



BN8DOCID: <£P_0823478A2JL> 



36 



EP 0 823 478 A2 



Figure I (Continued) 

K G N Q W V 3 Y D D V K 5 M E T K V Q F 34 3 

TTAAAGAATTTAAACCTGGGA3GAGCCATGATCTGGTCTATTGACATGGATGACTTCACT 1 1 4 C 

LKNLNLGGAMIWSIDMDDFT 363 

GGCAAATCCTGCAACCAGGGCwCTTACCCTCTTGTCCAAGCAGTCAAGAGAAGCCTTGGC 12 00 

GKSCNQGPYPLVQAVKRS LG 383 

TCCCTGTGAAGGATTAACTTACAGAGAAGCAGGCAAGATGACCTTGCTGCCTGGGGCCTG 12 6 0 

S L * 403 

CTCTCTCCCAGGAATTCTCATGTGGGATTCCCCTTGCCAGGATGGCCTTTGGATCTCTCT 13 2 0 

TCCAAGCCTTTCCTGACTTCCTCTTAGATCATAGATTGGACCTGGTTTTGTTTTCCTGCA 13 8 0 
GCTGTTGACTTGTTGCCCTGAAGTACAATAAAAAAAATTCATTTTGCTCCAGT 14 3 3 
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Fmure II 



TSRLEFINSI ILFLRNHNF 



3 

12 0 
23 



3GCAGGTGTAGTGGT GTTG 27GC7TCTCCAGGGAGAGATGGGGTTTTGC 
K S L W A G V V L L L L Q G E M G F C 

TATGTTGCCAGAGCTGGTCTTGAACTCCTGGGCTCAAGAAGTGCTCCTGCCTCAGCCTGC 13 0 

V V A R A G L E L 2, G S R S ? P A 3 A S 4 3 

CAAAGTGCTGGGATAACAGGATCTGCGTACAAACTGGTTTGCTACTTTACCAACTGGTGC 2 4 0 

Q S A G I T G S A Y K L V C Y F T N W S 6 3 

GAGGACCGGCAGGAACCAGGAAAATTCACCCCTGAGAATATTGACCCCTTCCTATGCTGT 3 0 



■2DRQEPGKFTPENICPFLCS 83 

CATCTCATCTATTCATTCGCGAGCATCGAAAACAACAAGGTTATCATG AAGGAC AAGAGT 2 60 

L I Y S FAS IENNKVI IKDKS 1^3 

GAAGTGATGCTCTACCAGACCATCAACAGTCTCAAAACCAAGAATCCCAAACTGAAAATT 4 2 0 

EVMLYQT INSLKTKNPKLK1 123 

GTCTTGTCwATTGGAGGGTACCTGTTTGGTTCCAAAGGGTTCCACCCTATGGTGGATTCT 4 3 0 

-LSIGGYLFGSKGFKPMVDS 143 

TCTACATCACGCTTGGAATTCATTAACTCCATAATCCTGTTTCTGAGGAACCATAACTTT 54 0 



163 



GATGGACTGGATGTAAGCTGGATCTACCCAGATCAGAAAGAAAACACTCATTTCACTGTG 6 0 0 

DGLDVSWIYPDQKENTHFTV 183 

CTGATTCATGAGTTAGCAGAAGCCTTTCAGAAGGACTTCACAAAATCCACCAAGGAAAGG 6 6 0 

LIHELAEAFQKDFTKSTKER 2 03 

CTTCTCTTGACTGCGGGCGTATCTGCAGGGAGGCAAATGATTGATAACAGCTATCAAGTT 7 2 0 

LLLTAGVSAGRQMIDNSYQV 223 

GAGAAACTGGCAAAAGATCTGGATTTCATCAACCTCCTGTCCTTTGACTTCCATGGGTCT 7 8 0 

EKLAKDLDFINLLSFDFHGS 243 

TGGGAAAAGCCCCTTATCACTGGCCACAACAGCCCTCTGAGCAAGGGGTGGCAGGACAGA 84 0 

WEKPLITGHNSPLSKGWQDR 263 

GGGCCAAGCTCCTACTACAATGTGGAATATGCTGTGGGGTACTGGATACATAAGGGAATG 9 0 0 

GPSSYYNVEYAVGYWIHKGM 28 3 

CCATCAGAGAAGGTGGTGATGGGCATCCCCACATATGGGCACTCCTTCACACTGGCCTCT 96 0 

PSEKVVMGIPTYGHSFTLAS 303 

GCAGAAACCACCGTGGGGGCrCCTGCCTCTGGCCCTGGAGCTGCTGGACCCATCACAGAG 102 0 

AETTVGAPASG PGAAGP I TE 323 

TCTTCAGGCTTCCTGGCCTATTATGAGATCTGCCAGTTCCTGAAAGGAGCCAAGATCACG 10 8 0 
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Figure II (Continued) 

SSGFLAYYEICQFLKGAKIT 343 

CGGCTCCAGGATCAGCAGGTTCCCTA:GCA3TCAAGGGGAACCA3TG3-3T-3GGCTATGAT 114 G 

R L Q D Q Q V ? Y A V K G N Q W V G Y D 36 3 

GATGTGAAGAGTATGGAGACCAAGGTT 2AGTTCTTAAAGAATTTAAA 2CT 3GG AGGAGCC 1 2 0 0 

3 V K S M E T K V Q F L K N L N L G G A 3 33 

ATGATCTGGTCTATTGACATGGATGACTTCACTGGCAAATCCTGCAA "CAGGGCCCTTAC 12 6 C 

M I W S I O M D D F T G K S C N Q G P Y 40 3 

CCTCTTGTCCAAGCAGTCAAGAGAAGCCTTGGCTCCCTGTGAAG«3ATTAACTTACAGAGA 13 2 0 

PLVQAVKRSLGSL* 423 

AGCAGGCAAGATGACCTTGCTGCCTGGGGCCTGCTCTCTCCCAGGAATTCTCATGTGGGA 13 8 0 

TTCCCCTTGCCAGGATGGCCTTTGGATCTCTCTTCCAAGCCTTTCCTGACTTCCTCTTAG 14 4 0 

ATCATAGATTGGACCTGGTTTTGTTTTCCTGCAGCTGTTGACTTGTTGCCCTGAAGTACA 15 0 0 

ATAAAAAAAATTCATTTTGCTCCAGT 15^6 
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Figure III 

J 'J GAA 3 3 C A 3 3 AG G G G C G C 7 7 G AG G G G AGG AAT7 G AA G A G Z A 3 G 3 7 3 3 3 7 AA7 3 7 AG 7 3 A 
GAGGC7G7NT^;AG^A.7777777TTT77T77TTAA7TA33AA33T37.A.A33733A7GGG 
737GGN7CCAGGTACTrTGGAGGGGAAGG73GGAA3A7GGT77GAGGGG3G3A3G7TGAG 
3K73GAG7GAGCCA7GA7GG7GCGATTGGAC7CGAA77GGGGTGA7AGA3GAAGAGGAAG 
ATGCTG777G 7 AJAAA.A.AAT 7 AAG G AAG C G A 3 A 3 3 TG G G TG 7 G .AA G A G AG A G A G A G G 7 C G G 
GGGCA7AGAAGAAGGAGACAGA77GGGA7GA73A3GAAGGAGATTGAGGGGGGAGGG7GA 
TAG C AGG AGG C AG AGG -7GAG7ATGAGGTG 37TGGG77GTGGAGGAGGGGGTGGG7777A 
GGTGAGACTAGATGAAAAGGGCTCTTCAGCA3r7GAGTTCACAGCAACTA.AT7TCTGACA 
GG 7 CAG AGT7GG G A77GC7CAAA7G7GG 3 G 77 GA77T J 3 AAG AAGTT7C AC AAG7AC7GC 
GAGGGGAAGTACCC7GGAC7TCTTGGTTCTTT 3GTGTAGGACAGGG7GTGGAAAGGTGAG 
7GGA7AAAAGACGTAGAGAATGTGTATCGGAGAAGAAGGTGGGGAAGGATATGGGAGGAA 
CCAGCATGGACCAGAAGTCTCTCTGGGCAGGTGAGGATGGGGTTGATAATTCAGGAGGAA 
MDQKSLWA3 

AGTTGGTGAGGAAGGAAGAGGTAACAGGTCTGTAGAAGAAGTAATCTTCCTCCTTTCCTG 
GGACTTCAGTCTTTCCGTTGACCT7AGTGTGAAAAAATTTCAAGGCAATGCAACTGTTGT 
AGGGGAACCACCTGATCTTTCCTGAAT3GACAAAAATGCAGCAGTAGCCAGAACCCTTTG 
GAGTGGCAGGA7GT7CTCAG7TTGTGGAGAGGTCCTTCTTGTCCACATTAGAAGTGGAGC 
TAAGACAGGAAAGAGGCCAAGGTTTCTTAGTCTCTTGGTGTATGAGCGTTGTATTGCGAG 
TCACATCTTTCTTGGGCTCTGCTGTGGTTATATTTTACAACTTTTGGAGAGCCCCACATT 
7CTCA7CTGCAGAATGGTTTATTGAATTTAATGTTTTTTAAACTCTCCCTTTCAACTC7A 
AAGTTCTGATCCAAAACTCTGGCTTTTGTGGTGGCTGGGAATTGGGATGAGAGTGGGGAT 
GAGGCTAAATAAACAAGGGTATGAGTGAAGGGGGGACGTTTACCAGGAGGGGAGGGGAGG 
GAATATGTCTGCTGGAGGAAAGAAATGATTTATTTGTGTCCATACCTCTTTGACCGT7G7 
CT7ACCCTCTGAAGCCATGAAGGCGGGACTTGGGAAGAGCCTTTTGGGTTCGTGT7GAAG 
TTAGCTGAGCCCTGGACTGACCCTTGACAGGGTAGAGCCCGTAGGGAGGCCACACTTTGG 
AGAAGGGCGTGGAGGCTGAGGTGAGAGTGGATGTGCCACAGAGAATTTGTGTGACCAT77 
ACTTAGTGAGTGTGTGGAGAACGAGGGCCTAACCTCCGTGCGTAAAAAAACATGTGAG7G 
ATCAAGAGAGAACAGTAGAGCZGTGTTTTCCAGCCCTAAGCTCTGCAGGGGAGGAATCAG 
C7CCAGCAGCTGTGTCATTGAAAGTTTTCTCTGGTTTTTGGC7GGCGCTTTCTTCAC777 
TGGACCCGTAAAGGTTTCAGA3TGAACAATATCCCCAGGCTGGGGGGATTGCAGTTCCAG 
GAGTCT7GTGGA7TGGGGAAAGTTTG7AGGATCGAGGGG7C7GG7GTTTTTT7CCT77AG 
GAGGATGTGTTAAGTATAGAATAATCTGAGGAGTCTTGC7AGGGTAGATGTCGTA7GGAG 
AAGAGACTGGGCATAATTTGAAACATATAAGTTTAAAGCACTACCAGGGCCAGCTCACAC 
TGGTTATGTTGTTGTAAGAGTTAATTGTTTATACATAG7GGGACGA7C7CAA777GCG7G 
AGATAGTTGTGGTTGAAGGTATGGTCGTAGGGAAATTA77AA7AA7GT7CGT7777AG7G 
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Figure III (Continued) 

TTTGAA-jG 'JTCTCATT j'jACAA I 1 AAAl'TATATGGTCACCCTACCTATATTCAACT CCAGA 
3GACTATGAGCTC rTTGAGT 3CAGGGAAGGCATTAACTGCATTATAATTTCCC ^AGTG 
TCCTGAGCAATGCTTAGCACAGAGCATATGATTCAATAAJVACTTTGTTGGATAAATGAAT 
G AAAAAAT AAA T T C C : AG C T T G G AA C AT G T T T C TG C C T AG G PJ\T G T AG AG AC AC AAGG C A 
^CC ? AGGGCTGGGGACCTCAA jGTCCTATAAAGAAACCACAGGCCGGGCGCGGTGGCTCA 

Z jC :T jTAATCC cagcactttgggaggccgaggcgggcggatcacgaggtcaggagatcg 
AG a : zatcccggctaaaacggtgaaaccccgtctctactaaaa^tagaaaaaattagccg 
ggggtagtggcgggcgcctgtagtcccagctacttgggaggctgaggcaggagaatggcg 
t 3aacccgggaggcggagcttgcagtgagccgagatcacaccactg iactccagcctggg 

C jArAGAGCGAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAGAAAC JACAGCAGCTGT jG 
GTGGGGAGCCCAGATGAAGTGTGGCTCTATCTTGTATGTGAGCACAGCCACATTTTCACT 
GCCATTATCTGGGACAGCAGAACCAGGTTTGGCTCAACAGATTTCTCTTTCCACCCATCT 
ATTGCAGGAGTAGTGGTCTTGCTGCTTCTCCAGGGAGGTAAGTAGTCAATAAGTCACTAC 

V V V L L L L Q G 
CGCCTGGATCTCCTGGCTTGGGTGCTTTCATTTTTGATGTACAGTTTCTTTTTCTGCTAC 
ATGGTTTTTCTCTTGATTACTCTCTCCGGTTCTGCCACTGACATATTTATGACACTGAGT 
TTTTATTCTATCTTTTTGTGTATCCCTTGTTCTAGTTCTTTTTGAGCCACTCTCTCTCTC 
ACCCCTCCCCCATAGCTGGCCTCAATATGTGTGTGTGAATACAAACATACACAATGTTTG 
TATTATCTGTTTCTCTACTGATCTGTGTCATCCATCCATACATACATACTGAATCTTAGT 
GCTCCATGGGTGTTTCATATGTTGGTGGTATCTCTGTCTCTCAATGTATTTTTTTTTTAA 
TTTTTTTGAGACAGGGTCTCACTGTAAGGTCCAGGCTGTAGTGCAGTGGTGTGAGCNTGG 
CTCAWTGCAGCCTTGACCTCCCAGGCTCAAACAATCCCCCAACTTCAGCCTCCTTAGTAG 
CTGAGANTACAGGCATGAACCACTACACCTGGCTAATTNTTAAATTTTTTGTAGAGATGG 

E M G 

GGTTTTGCTATGTTGCCACAGCTGGTCTTGAACTCCTGGGCTCAAGAAGTCNTCNNGCNT 

FCYVATAGLELLGS RSXXAS 
CAGCCTCCCAAAGTGCNGGGATAACAGGTNTGAGGCCACTGTGCCCAGCCTCAGCGTATT 

A3QSAGIT 

TCTTAACTGGGGTCTGGGTACTCAAGAGCCAGCACTAAAGGCCCAGGCAGAATGACCCTC 
AGAGGCTCTGGCAGAATGAGCAAATGATGCAATGGCTGTACTTGGGGAGAAAATTGTGAC 
TTTCTGGACTCTAAGGCAACAGCCGTGAGATCTCACTGGCTCTCTTCATTCTACTCCAGG 

G 

ATCTGCCTACAAACTGGTTTGCTACTTTACCAACTGGTCCCAGGACCGGCAGGAACCAGG 

S A Y K L V C Y ? T N W S Q D R Q E P G 
AAAATTCACCCCTGAGAATAT 

K F T P E N 
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closed Also disclosed are methods for utilizing such HC 
gp39-L for the treatment of rheumatoid and osteoarthri- 
tis osteoporosis atherosclerosis metastatic cancers 
periodontia chronic renal diseases etc Antagonists 
against such HC gp39-L and their use as a therapeutic 
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lated to mutations in the nucleic acid sequences and al- 
tered concentrations of the polypeptides Also disclosed 
arc diagnostic assays for detecting mutations in the 
polynucleotides encoding the HC gp39-L and for detect- 
ing altered levels of the polypeptide in h host 
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